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PREFACE TO THE PROCEEDINGS 

OF THE 

31st ONTARIO INDUSTRIAL WASTE CONFERENCE 



The 31st Ontario Industrial Waste Conference has concluded with 
a most creditable attendance of delegates and spouses totalling 
552. As an Ontario Bicentennial project under the sponsorship of 
the Ministry of the Environment, the presence of guest speakers 
from Sweden, England and the United States added a distinction to 
the program which was appreciated by all attending. 

Unfortunately your chairman was not able to attend the Conference 
this year because I was out of the country on Ontario Government 
business, I would like to thank the Vice-Chairman, Ron Gotts, for 
stepping in at the last minute to perform my duties in such a com- 
mendable manner, I would also like to thank the other members of 
the Conference Planning Committee and the Program Committee 
for their usual fine contribution to the overall success of the 
Conference. Without this, we would not continue to attract such a 
high registration of delegates and spouses, and stage an event that 
has become an annual "must" for ttiose interested in environmental 
management. 

This year the nineteen papers that were presented at the Conference 
maintained the high calibre of preparation and presentation that 
has become the hallmark of our annual event. The session chair- 
men, the authors and those who assisted them in the preparation 
of their papers, and all others who participated in the development 
and delivery of the program, are to be commended. Even with all 
the concern, last minute changes and program adjustments, the 
Conference attained its objective of presenting timely and debatable 
subjects in keeping with the overall theme. Our appreciation to all 
who co-operatively helped to achieve this goal. 

On behalf of the Ministry, thank you for registering for the 31st 
Conference, The following copy of the Proceedings of the Con- 
ference will give you a permanent record of the papers presented, 
the ideas promulgated, and hopefully, will afford the opportunity to 
review and discuss with others the environmental thoughts and 
actions which are offered by the authors. 

The 32nd Ontario Industrial Waste Conference is planned for 
June 16-19, 1985 at the Prince Hotel in Toronto. You and your 
associates are invited to attend. 




J, Walter Giles 
Conference Chairman 
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It is indeed a pleasure to be here today and 
to welcome you to the 31st ontario industrial waste 
Conference- This year's conference has been 
designated as an ontario bicentennial project of 
THE Ministry of the Environment - a project. I'm 

SURE, that well MERITS ITS OFFICIAL DESIGNATION- 

As WE CELEBRATE ONTARIO'S 200TH ANNIVERSARY, 
TWO CENTURIES OF RESIDENTIAL AND INDUSTRIAL GROWTH 
ARE BEING BROUGHT INTO FOCUS- IT IS IMPORTANT TO 

note that we have achieved our growth while 
maintaining water, land and air that is among the 
cleanest in the industrialized world- and we 
intend to continue our efforts to make our 
environment even better - 

We are here today for this very reason- Our 
conference is intended to provide a forum for 
constructive review of our progress and, more 
importantly, a perspective on the future- 

We IN Ontario appreciate the quality of our 

ENVIRONMENT, AND OUR COMMON GOAL IS THE MAINTENANCE 
AND PRESERVATION OF THIS NATURAL WEALTH AND 
QUALITY- But OUR COMMITMENT ALONE SOMETIMES IS NOT 
ENOUGH - 
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We must look to other jurisdictions -- both 
national and international "- for similar 

commitment and for CO-OPERATION AND SUPPORT IN 
DEALING WITH ENVIRONMENTAL ISSUES- 

Since my appointment about one year ago, I 

HAVE PARTICIPATED IN A NUMBER OF NATIONAL AND 
INTERNATIONAL ACTIVITIES DEDICATED TO 
CO-OPERATIVELY MEETING THE ENVIRONMENTAL CHALLENGES 
OF THE 80s. 

Today I intend to share with you some of my 

THOUGHTS on THE PAST YEAR, TO BRING YOU UP-TO-DATE 
ON THE WORK OF MY MINISTRY AND TO OUTLINE FOR YOU 
OUR PLANS FOR THE FUTURE- 

In DOING SO I WANT TO FOCUS ON MY MINISTRY'S 
LONG TERM PLAN FOR ESTABLISHING AN EFFICIENT AND 
MODERN SYSTEM OF DEALING WITH WASTE IN THIS 
PROVINCE- 
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HOE ACTIVITIES 

Before dealing with the Blueprint, however, I 

WILL briefly review SEVERAL WASTE MANAGEMENT AND 
environmental PROTECTION INITIATIVES, WITH BOTH 

national and international ramifications. which my 
Ministry has recently undertaken- 

1) Mobile PCS Destruction Facilities 

For many years now, PCBs have been a source 
of considerable public concern- Some six million 
litres of PCB are currently in use and an 

additional 1-5 MILLION LITRES ARE IN STORAGE " 

awaiting safe destruction- 

While our existing legislation and regulatory 
structure makes provisions to approve fixed pcb 

destruction FACILITIES " NO SUCH FACILITIES EXIST 
IN THE PROVINCE OR IN CANADA- 

In May I announced my ministry's proposals 

FOR the REGULATION AND CONTROL OF MOBILE PCB 
DESTRUCTION FACILITIES- 



I HOPE BY YEAR-END TO SEE OUR REGULATORY 
PROPOSALS FINALIZED. THEN PRIVATE SECTOR 
PROPONENTS SHOULD BE IN A POSITION TO PROCEED WITH 
PROGRAMS FOR THE EFFICIENT USE OF MOBILE 
FACILITIES- 

II A New Improvement Team 

Another recent initiative of my Ministry is 

THE FORMATION OF THE DETROIT/ST- ClAIR/ST- MARYS 

Rivers Improvement Team, which will co-ordinate and 
harmonize our many environmental protection efforts 

RELATED TO THE DeTROIT/ST- ClAIR AND ST • MARYS 

Rivers and Lake St- Clair- 

Our Niagara River Team, established in 1981, 
has monitored industrial and municipal contaminant 
SOURCES in Ontario and, through co-operative 
arrangements with U-S- Federal and State 
authorities, it has kept close watch on cleanup 
activities and preventive measures required in the 
extensive waste sites on the U-S- side of the 
river- 
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The Detroit/St- Clair/St- Marys Rivers 
Improvement Team will bring a new and sharper focus 

TO OUR activities IN THIS PART OF ONTARIO- 

3) ADVISORY Committee on Dioxins and Furans 

An Ontario Scientific Advisory Committee on 
Dioxins and Furans has been established to develop 

NEW environmental OBJECTIVES FOR THESE SUBSTANCES- 
We HAVE BEEN FORTUNATE IN BEING ABLE TO RECRUIT A 

blue-ribbon panel of internationally-acknowledged 
authorities in the field- 

4) Federal/Provincial Working Group 

My ministry participates actively on THE 

Federal-Provincial Working Group on Drinking Water 
Quality, which has reconvened to consider revisions 
and additions to the Guidelines for Canadian 
Drinking Water Quality- Such deliberations may 
form the basis for subsequent revisions to federal 
and provincial objectives. 
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BLUEPRINT 

Some of you were here last year when my 

PREDECESSOR, KEITH NORTON RELEASED THE "BLUEPRINT 

FOR Waste Management in Ontario". The 75-page 
Blueprint, with its 11 appendices, set out a 
comprehensive series of ministry proposals and 

options, including PROPOSED CONTROLS AND 

regulations which cover the full spectrum of waste 
management from generation through recycling to 
post-disposal environmental security- 

Since that time, extensive public dialogue 

HAS taken place. 

Citizens, municipal councils and staff, and 
social and industrial organizations attended 
139 public information sessions, forums, 
workshops and meetings on the Blueprint- 

1,100 representatives of concerned groups, 
municipalities and industries attended the 20 
public forums held across Ontario to provide 
comment- 

More than 250 formal submissions were made to 
Environment Ontario- 



We have a wealth of constructive information 
and comment and we are looking carefully at all of 
it in planning the path ontario will follow in 
waste management from this point into the 21st 
Century. 

i am pleased now to report our progress down 

THIS PATH- In a number OF AREAS > WE FOUND STRONG. 
WIDE SPREAD SUPPORT AND THESE PROGRAMS ARE CLOSE TO 
DELIVERY- 

INDUSTRIAL PASTES 

We have DRAFTED CHANGES TO OUR REGULATIONS 

which will permit the mandatory registration of 
hazardous and liquid industrial waste generators- 
Those companies whose processes produce these 

WASTES will be REQUIRED TO REGISTER THEMSELVES AND 
THEIR WASTES WITH MY MINISTRY- 

The EXISTING waybill system IS BEING IMPROVED 
AND EXPANDED TO INCLUDE SOLID HAZARDOUS WASTES AND 
TO PLACE THE PRIME RESPONSIBILITY FOR TRACKING 
WASTES WITH THE WASTE GENERATOR- A NEW COMPUTER 
SYSTEM HAS BEEN PURCHASED TO MANAGE THIS INCREASED 
DATA BASE- WE EXPECT THESE IMPROVED CONTROLS TO GO 
INTO EFFECT THIS FALL • 
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While new definitions will be incorporated 

INTO THE regulations TO COMPLEMENT THESE 
requirements, the SITE-SPECIFIC WASTE DEFINITION 

proposed in the blueprint is still under review- 
in fact, we are reviewing the whole approach to the 
co-disposal of certain industrial wastes in 
municipal landfills and the disposal of these 
wastes in certain industrial sites through 
site-specific definition- 

During this continuing review, these solid 
industrial wastes will have to meet notification 
control requirements included in the proposed 

GENERATOR REQUIREMENTS- In SOME CASES, THESE 
WASTES WILL REQUIRE THE SAME MANAGEMENT AS 
HAZARDOUS WASTES - 

FILLING GAPS 

My STAFF HAS DRAFTED GUIDELINES TO CLARIFY 

and fill in gaps in the waste management areas - 
These include sludge use on land, the use of land 
adjacent to landfills and the disposal of sludge in 

landfills- 
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We have completed a computer inventory of all 

ACTIVE waste disposal SITES- A SIMILAR INVENTORY 

of closed landfill sites is currently nearing 
completion and, in the near future, we will have a 
computer inventory of all pathological waste 
incinerators- 

For some other programs outlined in the 
blueprint, we received considerable general support 
and, while i cannot fix a delivery date, we have 
determined a clear direction- 

REGULATION 509 

Our PRIMARY WASTE MANAGEMENT REGULATION. 

Regulation 309, is being rewritten to provide some 
flexibility in response to a general concern of 
those who responded to the blueprint- there is 
substantial agreement that standards for the 
operation and maintenance of landfill sites, and 
indeed all waste management facilities in the 
Province should recognize and accommodate 
differences in geography, size of operation and 
size and resources of the communities served- 
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We agree that total uniformity is unrealistic 
and we are drafting a site classification system 
which will provide a better approach- 

Improved standards for hazardous and liquid 
industrial waste carriers are also being prepared 
for inclusion in regulation 309- these will 
address^ among other things, driver training and 

FINANCIAL SECURITY. AT THE SAME TIME, WE ARE 
WORKING ON NEW CONTROL APPROACHES FOR WASTES USED 
FOR DUST SUPPRESSION AND FOR FILL MATERIAL AT 
CONSTRUCTION SITES- A NUMBER OF GUIDELINES WHICH 
COMPLEMENT THE REVISED REGULATION ARE NOW IN DRAFT 
STAGE- 

RESPONSIBILITY 

A GREAT DEAL OF BLUEPRINT DISCUSSION REVOLVED 
AROUND THE RESPONSIBILITIES AND AUTHORITY OF THE 
VARIOUS PLAYERS IN WASTE MANAGEMENT- THE ROLES OF 

THE Province, regional and municipal government and 

INDUSTRY WERE ADDRESSED AT LENGTH- I HAVE ALREADY 
mentioned some INITIATIVES IN OUR REGULATIONS 
DEALING WITH PROVINCIAL AUTHORITY AND CLARIFYING 
SOME INDUSTRIAL RESPONSIBILITIES- 
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My staff is working very closely with the 
Ministry of Municipal Affairs and Housing to draft 
changes to the municipal act and the regional 
Government and Restructured Counties Acts to define 
clearly the authority and responsibilities of upper 
and lower tier municipalities in the waste 
management field- 

The Four Rs 

One of the major areas of progress in waste 
management today is in the four rs "- reduction. 

reuse, RECLAMATION AND RECYCLING OF WASTES- I AM 
SEEING A GENUINE CO-OPERATIVE EFFORT INVOLVING THE 
PUBLIC INTEREST GROUPS, MUNICIPALITIES, THE WASTE 
MANAGEMENT INDUSTRY, THE INDUSTRIAL SECTOR WHICH 
PROVIDES MARKETS FOR MATERIALS AND MY MINISTRY'S 
RESOURCES- 
STATISTICS DERIVED FROM OUR EXISTING WAYBILL 
SYSTEM INDICATE THAT THE QUANTITY OF LIQUID 
INDUSTRIAL WASTE DESTINED FOR RECYCLING OR REUSE 
HAS INCREASED SUBSTANTIALLY OVER THE PAST FEW 
YEARS- 

- 1'. - 



Major companies in Ontario are actively 
involved in recycling or reuse of industrial 

WASTES- 

Out of 11 million gallons of liquid 
industrial waste tracked in 1983, over 13 million 

gallons (or 18 PER CENT) WERE RECYCLED- THIS IS AN 
INCREASE OF ALMOST 90 PER CENT OVER 1980 

STATISTICS- While better accounting is a factor in 

THIS RECORDED INCREASE, THE QUANTITY OF LIQUID 
industrial WASTE BEING RECYCLED OR REUSED IS MUCH 
GREATER- 

Clearly, recycling and reuse programs are an 
increasing part of effective waste management in 
the industrial sector- 

Moving from the industrial to the municipal 
level, we are reviewing a request for funding from 
THE London Victoria Hospital Energy from Waste 
Project which has been approved after a 
comprehensive Environmental Assessment Board 
Hearing- This project has the potential to become 
Ontario's state-of-the-art Energy From Waste 
facility, adding depth to our four Rs initiatives 
in terms of waste recovery- 
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My Ministry and the Ministry of Energy are 
NOW receiving letters of qualifications from 
consultants for a major strategy study with respect 
to energy from waste, materials recovery and the 
four rs in general- our objective is to develop 
and propose to cabinet a new program to ensure that 
any barriers to efw and the four rs are known and 
addressed by policy- 

While policy development continues, there is 
continuing progress, especially in recycling 
initiatives- 

My Ministry has been actively encouraging 
recycling in ontario communities- to date we have 
provided close to $1 million in seed money to help 
establish and promote 10 source separation 

OPERATIONS SERVING 15 MUNICIPALITIES- WE WILL 

continue to provide leadership and encourage these 
initiatives- 

They are proving their effectiveness- 
Kitchener AND HALTON are REPORTING A 70 PER CENT 
participation RATE IN THE PROGRAMS- IN ADDITION, 
THEY ARE DIVERTING ABOUT 10 PER CENT OF THEIR SOLID 
WASTE INTO RECYCLING- 

_ If-. _ 



The Recycling Support Council, which is a 
coalition of industrial and public interest 
representatives. has become an active agent in 
recycling with projects like the youth ventures 
program in downtown toronto- 

The Canadian Tinplate Recycling Council is 
newer to the field but has an ambitious in-house 

RECYCLING PROGRAM AT STELCO AND HAS BEEN 
APPROACHING A NUMBER OF GROUPS INTERESTED IN 
RECYCLING- 

The FINE PAPER RECYCLING PROGRAM WE PIONEERED 

IN THE Ontario government has been a consistent 

PERFORMER WITH 14,200 CIVIL SERVANTS IN THE METRO 

AREA Ontario government buildings averaging between 
40 and 50 pounds each a year recycling office 
paper - 

Add to this the increasing number of 
municipal and private sector office buildings that 
have started recycling fine paper from Peterborough 
IN the east through Hamilton, Niagara and London 

AND YOU CAN SEE A VERY HEALTHY EFFORT- 
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The key factor in all of this is a genuine 
co-operative effort on the part of municipalities, 
environmental groups, waste management contractors, 
industrial markets and my ministry* 

PERPETUAL CARE 

One of the most complex issues which remains 
TO be resolved is perpetual care- There is 
consensus that wastes, once disposed should not be 
allowed to cause problems in the future and that 
security is needed to ensure remedial action and 
compensation if problems emerge- 

In fact we now require financial guarantees 
on some sites- However, there is widespread 
disagreement on the nature and form of a perpetual 

CARE program, THE EXTENT OF SECURITIES REQUIRED 
and, of COURSE, THE MATTER OF WHO SHOULD PAY - 

This is clearly an issue which requires 

FURTHER study AND REVIEW AND FURTHER PUBLIC 
CONSULTATION- 



PLANNING AND APPROVALS 

The streamlining of the approvals process and 
the environmental assessment process are areas of 
obvious concern to many parties- while this is not 
restricted to the blueprint, we certainly heard a 
lot about it in that process- 

as many of you know, aside from reviewing the 
current procedures and regulations, we are 
assisting in at least two important experiments in 
this area- 

We ARE FUNDING THE REGION OF WATERLOO HASTER 

Plan for Waste Management through the Environmental 
Assessment process- If this proves to be a 

successful APPROACH AND RESULTS IN FEWER OR SIMPLER 
subsequent hearings FOR SPECIFIC DEVELOPMENTS, THEN 
IT MAY BE A MODEL FOR OTHER JURISDICTIONS- 

We ARE ALSO FUNDING A MEDIATOR THROUGH THE 

Environmental Assessment Board to work with the 
North Simcoe landfill committee in an effort to 

FOCUS on the main ISSUES IN LOCATING A NEW LANDFILL 
SITE IN THAT AREA- 
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In a more direct waste planning initiative. 
THE Ministry has set up a Provincial Task Force to 
develop a long range strategy for the proper and 
safe management of pathological wastes in this 

Province- 
conclusion 

Waste management is a most pressing 
environmental challenge for the '80s- My goal and 

MY ministry's goal IS TO SUCCESSFULLY MEET THIS 
challenge, through THE PROPER CONTROL OF INDUSTRIAL 
WASTES AND THE IMPLEMENTATION OF A COMPREHENSIVE 
WASTE MANAGEMENT PROGRAM FOR ONTARIO- 

We ARE CONTINUING TO DEVELOP THE PROGRAMS 

which we initiated under the umbrella of the 
Blueprint for Waste Management- As specific 

PROPOSALS are brought FORWARD BY MY MINISTRY WE 
WILL CONTINUE TO SEEK INPUT FROM THOSE CONCERNED 
-- OUR MUNICIPALITIES. THE WASTE MANAGEMENT 
INDUSTRY. THE GENERATORS OF WASTE AND THE 
ENVIRONMENTAL COMMUNITY- AND WE WILL KEEP THE 
GENERAL PUBLIC INFORMED OF OUR PROGRAMS- 
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Waste Management is a challenge for today yet 
an opportunity for the future, not only for 
government, but for each and every one of us- 

? 

- oOo - 
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UNITED oTATK: i-'EHSPECTJ VEo 

by 

J.H. Skinner, Director, Office of 
Solid Wa.ste, Environmental ProtfM-.fion 
Agency, Washington, D.C. 



EPA administers hazardous waste management programs under 
both the Comprehensive Environmental Response, Compensation 
and Liability Act (CERCLA) and the Resource Conservation and 
Recovery Act (RCRA). These are the Agency's top priority 
programs, and I will discuss activities under both statutes. 

The next few years will see significant changes to the 
Agency's hazardous waste program. Congress is expected to 
reauthorize RCRA during 1984 and CERCLA is expected to be 
reauthorized in 1985. This will provide the opportunity to 
complete regulatory activities and will set new directions for 
the long-term implementation of both the RCRA and CERCLA 
programs. We will see a reexamination of the roles of all 
participants in the hazardous waste programs to take advantage 
of the opportunities for new partnerships among the States, 
EPA, local governments, the regulated commmunity, and Congress. 

Authorization of States to firmly place them in the 
implementing role and delegation of responsibilities from Head- 
quarters to the Regions are fundamental principles of both 
programs. In order to successfully carry out this authorization 
and delegation process, effective communication and coordination 
among all participants, and accountability will be vital. 

There will be an expansion of the scope of the RCRA and 
CERCLA programs throughout 1985 and 1986. New hazardous wastes 
will be listed, new sites requiring cleanup will be identified, 
the size of the community to be regulated will be increased, and 
new technologies will be developed and employed. 

PROGRAMS UNDER CERCLA (SUPERFUND) 



The overall strategy for CERCLA has three major elements. 
First is completion of the identification and assessment of 
uncontrolled hazardous waste sites in the current Agency inven- 
tory. Second is the stabilization of those sites which present 
an imminent threat to public health or the environment. Third 
is dealing with those sites that should receive priority atten- 
tion for remedial clean-up action. 

Site Identification And Assessment 

Our program to compile the best available data on the 
scope of the uncontrolled hazardous waste problem uses three 
systems: the Emergency and Remedial Information System (ERRIS), 
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the Hazardous Ranking System (HRS), and the National Priority 
List CNPL). 

ERRIS is our self-reporting hazardous site notifica- 
tion and inventory system. ERRIS includes a listing of all 
facilities which have reportedly accepted hazardous substances 
for transport, storage, treatment, or disposal or situations 
where hazardous substances have been either accidentally or 
illegally spilled or dumped. ERRIS currently contains more 
than 17,000 sites. A major effort that is adding to this 
total is under way using SIO million in grant funds provided 
under Section 3012 of Superfund. Using these funds, the states 
are carrying out additional site discovery, assessment and 
inspection work. Eventually, we expect ERRIS to contain some 
22,000 sites. 

The Hazardous Ranking System was developed to determine 
national priorities among releases or threatened releases of 
hazardous substances. HRS quantifies the hazard at the sites 
and estimates relative potential danger from the release or 
threatened release of hazardous substances. Presently, nearly 
900 sites have been evaluated and "scored". These 900 sites 
were submitted by the states as candidates for the National 
Priorities List and hence remedial action under Superfund. 

To date, there are 546 individual sites on the proposed and 
final National Priorities List. These are the sites deemed to 
be serious enough to require remedial action. Currently, NPL 
sites are the only ones eligible for remedial action using 
funds under the $1.6 billion Superfund trust. 

Stabilization of Sites Through Removal Actions 

Removal actions are authorized by Superfund to address 
immediate problems where releases or threatened releases pose 
danger to public health. In 1983, EPA conducted 100 emergency 
removals, eight planned removals, and provided on-scene assist- 
ance to state, local or other responsible parties at 400 
hazardous substance release incidents. 

The Agency's highest priority is to stabilize imminent 
threats at NPL sites and to immediately limit the threat presented 
to the public. 

The Agency will conduct a Superf und-f inanced removal 
action in those situations where timely action by a potentially 
responsible party is not expected or the response is beyond 
the independent financial or technical capabilities of state 
and local agencies. In the removal enforcement program there 
will be two principal emphases: aggressive and early pursuit 
of responsible party action wherever feasible, and cost recovery 
for those removals financed by the Fund. 
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where an extreme emergency situation does not exist and 
responsible parties have not undertaken the removal action, 
EPA will seek to issue a unilateral Section 106 administrative 
order before EPA initiates removal action. The Agency has 
found these orders to be very effective in getting responsible 
parties to assume the responsibility for cleanup. Issuance of 
these orders also establishes the Agency's claim to seek treble 
damages from responsible parties who do not comply using 
Section 107. 

Where the responsible party is not economically viable 
or is unwilling to undertake action. Fund-financed action may 
be taken. If responsible parties prove unwilling to enter into 
negotiations, or in the course of negotiations prove unwilling 
to carry out the removal action, a unilateral administrative 
order will be issued. If there is non-compliance with any order 
a Fund-financed removal will be undertaken and cost recovery 
(including treble damages) will be pursued. 

Criminal sanctions will be pursued under Section 103(b)(3) 
of CERCLA against persons who fail to report releases of report- 
able quantities of hazardous substances in aggravated cases. 
Factors to be considered in selecting these cases will include 
the actual or potential environmental harm resulting from the 
release; the impact of non-notification on the Agency's ability 
to implement an effective response; efforts by the individual 
to conceal the occurrence of the release; and independent efforts 
made by the individual to identify and implement responsive 
action . 

The Remedial Program 

The National Contingency Plan (NCP) contains instructions 
for systematic implementation of the remedial program. Revisions 
to the NCP will be proposed in Fiscal Year 1984 to: (1) stream- 
line procedures and eliminate unnecessary steps in the process 
of site cleanup, (2) specify procedures for public involvement 
in the selection of remedies, (3) allow addition of Federal 
facilities to the National Priorities List (NPL) and, (4) identify 
a more definitive process to determine "how clean is clean," 

Litigation to recover fund expenditures will emphasize 
removal costs. Efforts to recover remedial costs generally will 
be deferred until completion of construction or at least until 
construction costs are well established. By going after known 
rather than prospective costs, the recovery process can be 
shortened and the prospects for successful and fuller recovery 
improved . 

Under the remedial program, design and site completion 
projects will receive highest priority. We will also be initia- 
ting new remedial investigations and feasibility studies. 
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Dioxin related sites are to be treated in the same manner as 
other Superfund sites, with priority being given to theynost 
serious public health or environmental threats. Increased 
emphasis will also be placed on ensuring appropriate cleanup of 
hazardous sites at or associated with Federal facilities. 

The Agency is formulating its policy concerning applica- 
bility of other environmental statutes to clean-up actions 
under CERCLA. This policy will consider applicability of 
these laws when either taking a response action or approving 
responsible party cleanup through enforcement mechanisms. It 
will reconcile CERCLA' s requirements for fund-balancing and 
cost-effectiveness with standards adopted by EPA or states 
under other regulatory authorities. 

We estimate that the 22,000 sites we expect to eventually 
be identified in ERRIS will yield approximately 1,400 NPL sites, 
including the 546 currently proposed or listed. This is a lower- 
end estimate, however, as it excludes certain elements which 
could raise the number of NPL sites. An upper-end estimate is 
that approximately 2,200 sites will require remedial action. 

Progress in the Superfund Program 

Within the past several months, a number of important 
changes were made which were designed to bring the states increas- 
ingly into the Superfund program and to lay the foundation for 
increased momentum of the program. We eliminated some of the 
early cost-sharing that was required of states in order to 
initiate the remedial planning process. We also delegated 
certain responsibilities to our regional offices to permit 
decisions to be made closer to the site of the problem. 

No longer must states cover 10 percent of the costs of 
remedial investigation and feasibility studies at priority 
sites. By covering 100 percent of these costs with Federal 
funds, states can become actively involved in remedial actions 
early in the process without straining their budgets and causing 
delay. 

A more aggressive community relations program was keynoted 
with the issuance of a formal policy last May. We have distribu- 
ted a handbook on community relations. This provides guidance 
on such essential elements as on-site discussions, public 
meetings, and other aspects of community affairs. An essential 
basis for all decisions on site remedies is the two-way communi- 
cation among all principal actors--EPA, the state and the 
affected residents. Keeping citizens informed is particularly 
important. 

Similarly, by holding off efforts to negotiate responsibility 

for site cleanup until after remedial investigation and feasibility 
studies are completed, we have simplified that process by framing 
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the terms for negotiating. Parties deemed to be responsible will 
know from the beginning what EPA expects of them. Thus* meaningful 
discussion can begin and be sustained, and cost-recovery actions 
can be undertaken in a clear-cut and efficient fashion. 

We have delegated authority to our Regional Administrators 
to commit funds for emergency response actions in the belief that 
they are more sensitive to the needs for immediate action. 
Previously, these decisions were made in Washington, D.C. 

In addition to simplifying some of the procedural steps 
associated with Superfund action, we have, in the past six 
months, backed up our promises with commitments and dollars. 
The level of remedial work has increased dramatically. During 
the first 27 months of the Superfund program, EPA spent $70.8 
million on remedial projects at 111 sites. In the seven months 
from March 1983 to the end of the Fiscal Year, the Agency 
spent 554 million on work at 102 sites. During Fiscal Year 
1984, we project spending $136.5 million on remedial activities 
at 147 sites. 

Similarly, in the 27 months between December 1980 and 
February 1983, EPA conducted 114 removal actions at a cost of 
$25.5 million. From March 1983 through September 1983, we spent 
another $22.6 million for 93 removal actions. During Fiscal 
Year 1984, we anticipate conducting as many as 170 removals at 
a cost of $56 million. 

A look at the Fiscal Year 1985 budget proposed by President 
Reagan shows significant growth in the Superfund program. The 
budget seeks $640 million for Superfund, up $230 million or 56 
percent over the $410 million appropriated so Ear for the 
current Fiscal Year. We have also requested a supplemental 
appropriation of $50 million for additional activities during 
Fiscal Year 1984. 

Much of the increase in Fiscal Year 1985 resources will be 
devoted to expansion of remedial construction projects at NPL 
sites. During Fiscal Year 1985, EPA plans to begin construction 
work at 46 sites, compared with 15 sites during the current 
Fiscal Year. By the end of Fiscal Year 1985, we expect to 
complete or have under way planning activities for cleanup at 
396 NPL sites. 

As you are aware, the remedial and removal activities I 
have discussed are funded largely through taxes imposed on the 
chemical and petrochemical industries. The authority to collect 
that tax. Incorporated in CERCLA, expires at the end of Fiscal 
Year 1985. Superfund reauthorization has become a major issue 
before Congress, and will be debated at length throughout the 
year. 



The President, in the State of Union Address, directed Bill 
Ruckelshaus to develop a plan to extend Superfund. We are 
currently involved in a thorough review of all statutory issues. 
By early next year, we plan to submit a package to Congress, 
in anticipation of passage of new statutory authority before 
the current program expires in September 1985. 

PROGRAMS UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT 

The objective of the RCRA program is to prevent future 
hazardous waste problems by implementing and enforcing a 
regulatory program which establishes cradle- to-grave management 
of the generation, movement, and disposition of hazardous 
wastes. This program establishes minimum technical standards 
for treatment, storage and disposal of hazardous wastes. The 
program is jointly managed by EPA and the States, 

Status of the RCRA Program 

The first set of RCRA hazardous waste regulations went into 
effect in November 1980, less than three and one-half years ago. 
Today, we have a complete file of generators, transporters, and 
facilities subject to these regulations, identified by name and 
location, and by waste and process. They have all registered 
with us and we have issued them I.D. numbers. 

The cradle-to-grave control system for managing hazardous 
waste has been put in place. The manifest system is operating 
nationwide. People are using it when they ship their waste. 
States and regional offices are following up on exception reports. 
The manifest system appears to be working very well. Just this 
year we published a national, uniform manifest form that standard- 
izes and reduces paper work and makes compliance inspections 
easier. 

A very important set of interim standards has been 
applied to treatment, storage, and disposal facilities. There 
is now a nationwide requirement to monitor groundwater around 
land disposal facilities. This monitoring information will be 
invaluable in setting future program directions. 

Liability insurance is now required at treatment, storage, 
and disposal facilities. Closure plans, post-closure plans, 
and financial assurance for closure and post-closure responsi- 
bilities are required to be guaranteed through bonds, trust 
funds, insurance policies, and other mechanisms. 

Standards have been issued to be used to issue permits to 
many classes of facilities. These include facilities that store 
and treat hazardous wastes in tanks and containers, incinerators, 
facilities that dispose of wastes on the land in landfills, 
surface impoundments, land treatment facilities, and waste piles. 
All these rules are in effect. 
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We have delegated interim authority for various parts of 
the program to 45 States — this brings a tremendous amouiit of 
needed state resources and expertise to this area. We plan to 
delegate full and final authority to 45 states by January 1985. 
State programs are supported with financial assistance amounting 
to $47 million per year. 

Revisions to the RCRA Regulations 

In the coming years, EPA will work to develop revisions to 
the regulations to expand and strengthen the existing program. 
The emphasis will be on modifying the listings and characteristics 
of hazardous waste, amending the land disposal regulations, 
and regulating new classses of hazardous waste handlers. 

Several regulations will be proposed to emcompass waste 
previously not covered: These rules will: (1) list waste 
from additional industrial processes, (2) amend our regulations 
to provide for consideration of other factors and constituents 
in reviewing delisting petitions, and (3) expand the toxicity 
characteristic to include additional toxic organic chemicals. 

As a result of public comments and our own analyses, there 
are several sections of the land disposal regulations which will 
be amended. These include: (1) amending the liner regulations 
to require double liners and establish criteria for liner compat- 
ibility and leachate level monitoring, (2) revise the requirements 
which will place further restriction on the land filling of liquid 
waste, (3) amend the ground-water monitoring requirements to 
develop a more representative statistical test, (4) revise 
the regulation to address lateral expansion of existing units 
and establishing an effective date for the liner requirements 
for all units, and (5) developing guidance addressing hydrogeo- 
logical location criteria. 

Although the land disposal regulations provide standards 
to insure proper disposal of hazardous waste, we will also be 
developing requirements to restrict waste from land disposal. 
Dioxins and solvents will be the first wastes to be considered. 
Over time we expect to evaluate all hazardous wastes to 
determine whether their disposal on the land is inappropriate 
because of fate, transport and potential health and environmental 
effects. As part of this, we will identify treatment alterna- 
tives for banned wastes, including the available capacity of 
those alternatives. 

EPA will also be reconsidering the current exemption of 
small quantity generators of hazardous waste. We will be 
completing a survey of such generators this year and will be 
evaluating state programs which regulate small quantity genera- 
tors. Following this, we will be developing regulations to 
deal with these currently excluded sources. 
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The regulation of waste oil burned as a fuel is an issue 
of public concern. In the future, we will be developin* 
regulations foe the listing and management of waste oil as a 
hazardous waste. We will be proposing technical regulations 
addressing combustion of hazardous waste as a fuel and we 
will be promulgating administrative standards which will set 
specifications for used oil fuels and establish notification, 
manifest and recordkeeping procedures. 

There are several new types of facilities and classes of 
waste which the Agency will be addressing for the first time. 
This will include regulation of undergound tanks containing 
hazardous waste. We will carry out an investigation of area 
source emissions from tanks, containers, and land disposal 
facilities, and will develop regulations if appropriate. We 
will complete regulatory anaylses of smelting and refining 
industry wastes and will prepare reports to Congress on utility 
and mining wastes. 

In recognition of the expense involved in preparing and 
processing permit applications, EPA is developing a "class 
permit" which would simplify the permit process for specific 
groups or classes of facilities. This approach is appropriate 
for certain types of facilities less likely to threaten health 
or the environment. The first regulations for class permits 
for on-site storage by generators will be issued in 1985. 

Compl i ance Evaluation And Enforcement 

Compliance monitoring and enforcement will be carried out 
to discover violations and effectively bring the violators 
back into compliance. EPA and the states will aggressively 
pursue violators and provide disincentives for continued non- 
compliance. This will be done through penalty assessments to 
insure violators are complying with enforcement actions. 

Inspections will focus on handlers whose activities pose 
the greatest threat to public health and the environment. EPA 
and the states will conduct compliance inspections at all 
facilities required to monitor groundwater, including incinera- 
tors. In addition, a percentage of other treatment, storage, 
and disposal facilities, and generators and transporters, will 
also be inspected. In addition, we will inspect all facilities 
permanently closed or closed during the previous year. 

Compliance sampling inspections will be conducted at 
ground-water monitoring facilities where it is necessary to 
independently analyze the quality and degree of contamination 
of groundwater. 

In addition to inspections, record reviews will be conducted 
to determine whether closure and post-closure plans, and cost 
estimates have been properly prepared, and whether financial 
assurance instruments have been properly executed. 



EPA and the states will strive to reduce the level of 
non-compliance by taking frequent and visible enforcement 
actions. Compliance orders should be issued for each Class I 
violation discovered at both major or non-major handlers. 
Class I violations are those which pose the most serious 
threat to human health and the environment. Compliance orders 
for class I violations will frequently assess civil penalties. 
These disincentives, provided through penalty assessments, are 
significant, and EPA and the states should take advantage of 
them. Experience in other environmental programs has proven 
that the economics of not complying with regulations greatly 
exceed those of compliance, unless monetary incentives to 
invest the capital for compliance exist. Effective use of 
penalties provides these incentives. 

In addition, criminal sanctions will be pursued in cases 
of deliberate non-compliance with RCRA that result in or threaten 
significant environmental contamination or that deliberately 
undermine the regulatory program. 

We recognize that many states do not have the legal authority 
to administratively assess penalties. These states must pursue 
violators through civil actions in court. In addition, some 
states hesitate to implement their penalty authority even when 
they have it, preferring to use some more informal means such 
as warning letters or citations. This results in inconsistent 
nationwide enforcement of the hazardous waste program. Therefore, 
EPA will take action in authorized states when the state has not 
taken or cannot take timely or appropriate enforcement action. 

The Permit Program 

EPA and the states have an obligation to isssue operating 
permits to approxmately 8,000 existing treatment, storage, and 
disposal facilities. The permit program is very important 
because it is the vehicle through which we impose more stringent 
requirements on facilities. For example, it is the permit which 
supplies the requirements for liners and leachate collection 
systems for landfills. It is the permit which establishes 
destruction requirements for incinerators. Denial of a permit 
forces a facility to close if they cannot or choose not to comply 
with these standards. 

Our priorities for the permit program will focus on land 
disposal facilities and incinerators. By the end of 1985, EPA 
and the states will call in all remaining land disposal and 
incinerator permit applications. This will constitute approxi- 
mately 2,000 permit applications nationwide. 

Permit processing and enforcement will be closely coordina- 
ted. Compliance inspections will be conducted shortly after a 
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permit application is requested. This will focus the fi^ility's 
attention on appropriate ground-water monitoring problerfe at 
the earliest possible opportunity. Compliance schedules will 
be established for noted interim violations. When late and 
incomplete Part B applications are received, notices of defici- 
encies will be issued, and when complete applications are not 
forthcoming as a result of this, enforcement orders will be 
issued and penalties will be assessed. 

Public participation in the permit process will also be 
emphasized. In addition to the required public notice and hear- 
ings, public meetings will be held to explain the process to the 
affected public. 

Conclusion 

In conclusion, in the coming years there will be an expansion 
and acceleration of the hazardous waste program both under CERCLA 
and RCRA. More sites requiring cleanup under the Superfund 
program will be identified. Remedial actions will move to the 
design and construction phase. More wastes will be identified 
as hazardous under the RCRA program and new facilities and 
processes will be subject to regulatory control. Enforcement 
actions under both statutes will increase, and permits will be 
issued to hazardous waste facilities to insure that they are 
designed and operated as necessary to protect human health 
and the environment. 
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EUROPEAN PERSPECTIVES 

by 
G.J. Macfarlane, Environmental 
Consultant, Ontario Industrial 
Corporation, Ministry of Industry 
and Trade, Toronto, Ontario 



You will understand when I say that if Walter Giles is 
indeed standing on the Great Wall of China, he stands there 
with my envy. There is a quite astonishing degree of 
unanimity in countries about the desire to manage industrial 
wastes and each country has its own quality of desire. The 
constraints are those of the perception of the social risk 
imposed from industrial wastes, tempered, I suppose, with 
the economic realities which each country faces. Now 
industrial wastes are intimately, inextricably tied into 
water supplies, and it should be noted at the outset that 
the conventional accepted opinion of the health risk is 
that industrial wastes have very little effect on international 
public health. Now this, first of all, doesn't appear to 
diminish this widespread concern for chemical waste disposal, 
but the figures are such that we understand that most public 
health problems associated with water, drinking water, are 
associated with microbiological quality. For example, 
there are something like 500 million cases of diarrheal 
diseases among very young children -- children in the range 
of 1 to 5 years old -- and about 3 to 4 percent of these are 
fatal. So we can look annually at a death toll of somewhere 
between 15 and 20 million children. This, it has been pointed 
out, is equivalent, if you remember it, to the disaster at 
O'Hare Airfield where we saw on television a DC-10 crash 
into the ground, taking 275 lives as itdid so, and we were 
duly horrified at that. Well, if you translate this into 
engineering arithmetic, it turns out that about 275 children 
die every 10 minutes seven days a week, 365 days a year. 
That doesn't appeal to us much because these deaths that I'm 
talking about are so diffuse, so scattered through the world, 
it doesn't have that single horrifying impact of a DC-10 
crashing into the ground. But those indeed are the sorts of 
figures we deal with and these indeed are the sorts of 
background we must keep firmly in mind. Again I repeat that 
as far as the medical evidence so far seems to indicate that 
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industrial wastes, chemical wastes, have very little effect 
on disease. Now I won't stop with deaths of young children — 
there is indeed as sad a picture to be painted of disease 
causing disability, diseases that are not fatal necessarily, 
but certainly cause a tremendous loss of productivity 
throughout much of the world. But the perception is there. 
Each country has this perception that industrial wastes must 
be managed. And I think the reason for that is that 
everybody in the world, the Third World particularly, is 
accustomed to the idea that you can indeed make water clean 
for drinking purposes, microbiologically clean that is for 
drinking purposes, by boiling. There's not that same 
quality of assurance that you can boil water and get rid of 
chemical contaminants. Chemical contaminants are then seen 
as, in a sense, new and sort of mysterious and with the 
effects ill-defined. So there's this question of ill-ease 
with chemical industrial wastes. And we've heard in 
considerable detail this morning about Ontario and the U.S.A. 
I know that we've had many successes typically here in Ontario 
with the Tricil operation, for example, in Corunna , with 
Polysar's operation in Sarnia, both great successes in terms 
of industrial waste management. We're also quite well aware 
of the successes in the U.S.A., tempered, I suppose, by some 
failures too. But what about the rest of North America? 
Just for a moment, let's just think in terms of a neighbour 
well to the south of us in Mexico, and there the situation 
is rather bleak. Typically, there's one case I'm aware of, 
where industrial wastes are being discharged into the Lermer 
River which in turn debouches into Lake Chapala and Lake 
Chapala water is taken for the irrigation of the very rich 
agricultural area near Guadalajara. The question that 
arises in Mexico is, does this water, industrially contaminated, 
taken from Chapala affect soils, affect the crops, will it 
diminish the crops and the productivity of this rich 
agricultural area around Guadalajara as time goes on. And 
in truth, the Mexican Government isn't sure. Now this is 



the sort of problem that we deal with, and have dealt with 
very successfully in Ontario on a number of occasions, in 
the Grand River basin, for example, in the Thames River 
basin. We have a good perception of what is likely to 
happen over time. Now that eludes so far the Mexican 
Government, but the perception, the uneasiness remains. 
Will the question be answered? I don't know — I would 
certainly dearly like to make sure that we in Ontario and 
in Canada can help them to answer that question because we 
have the skill and expertise to do it. You first need a 
survey, you first need estimates of effect the course it 
does. But the answer and any remedies will be affected 
quite substantially by the industries in the area relating 
to the Mexican Government, whether indeed they think that 
the remedies can be afforded. And among the national 
industries in Mexico are those which will have a very marked 
effect on whether any abatement programs will take place. 
So here we see this constraint, this hedging, by industry — 
a national industry, I want you to know -- I want to make 
that very clear -- a national industry — as to whether or 
not the remedy can be afforded. You see a play of — a need 
for industry — a play of the need for agricultural production 
and they're vying with each other as to who will succeed in 
remedying the situation which appears to be arising in Mexico. 

We turn our attention to Europe and we see there again 
many success stories — Ebenhausen, the facility in Bavaria, 
Nyberg in Denmark -- both very successfully dealing with 
industrial wastes. We see the cement kilns near Oslo being 
able to burn PCBs using the technology and the information 
gathered, you will note, in Ontario here and winning a state 
prize for doing it. Very great success stories. But, on the 
other hand, in Europe we tend to forget at times that the 
program, the industrial waste management, has been marred 
too. Pitsea, if you remember Pitsea in Essex, you remember 
the coalite disposal in Derbyshire — programs which tend to 
offset the ability in the U.K. to deal with PCBs or the 
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ability to provide the facility at the Stablex plant which 
are the success stories. So we have a balance of bad news 
and good news. We remember too the scandals in Holland 
which marred the industrial waste management in Holland. 
We remember Lekakirk and we remember the company who finished 
up in court for abuse of industrial waste management practices, 
We don't hear very much about Italy or Spain or Czechoslovakia 
or the Soviet Union. The chances are, I think, quite good 
that their success stories do not match those of Ontario or 
the States or Nyberg or Ebenhausen, or if they do, they've 
been remarkably quiet in informing us of their achievements. 
Maybe more typical is a state in Greece. Recently we've 
been asked to see if there was an interest in Ontario to 
remedy the disposal of petroleum industrial wastes in the 
area of Athens and its environs. A substantial problem 
apparently arises there where the petroleum wastes have not 
found a suitable home, not found a suitable confinement or 
destruction which we might look for here in Ontario. So 
all isn't well. There's some very bright spots indeed but 
by no means have the perceptions of the need for industrial 
waste management been met uniformly throughout Europe. 

Again, we turn to the Middle East. It appears clear 
in the city of Cairo, which is now, I think, reaching a 
population of something like 10 million people, that waste, 
industrial waste and municipal liquid waste disposal is far, 
far from satisfactory. There have been several waste sewage 
treatment plants competent to deal with some industrial 
waste at least which have been built over the years, but 
which have been allowed to lapse into disuse or less than 
perfect use. And it's rather interesting to observe that 
the World Bank recently asked a consortium of a British and 
American consulting group to provide another answer for the 
wastes generated in Cairo, and even with the clear picture 
of, I think it's three, sewage treatment plants that have 
failed due to lack of maintenance — not lack of engineering 
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but lack of maintenance in operation, operational ability, 
that is, that the response by these two consultants was: 
Build yet another sewage treatment plant, the bill for which 
came to something like $400 million. It's hardly the sort 
of remedy which the World Bank will swallow readily. After 
all, the World Bank has only about $13 billion a year to 
spread amongst the world -- it can't spend that kind of 
money in one city — not with a record of failure such as 
has been demonstrated in Cairo. There's one classic story 
about Cairo, by the way, which I think is an interesting 
aside here. A recently built, very tall, very sizable, 
commercial office building has been completed -- only one 
floor is occupied because the rest of the building would 
further overload the already overloaded sewage collection 
system -- an interesting sort of aside in the commercial 
aspects of what can happen if you don't have the capacity 
to manage wastes, including, as I say, some of the industrial 
or commercial wastes. 

We expect that in Saudi Arabia the new petrochemical 
towns of Jabayal and Yanbu will be served with industrial 
waste disposal and again I haven't really heard that -- I'm 
not perfectly sure that has been well looked after. One 
thing is certain, they will have the money to pay the bill. 
One thing is equally certain, Egypt won't. Egypt will not 
have enough money to pay the sorts of bills that are to be 
expected in the cleansing of Cairo. It would be silly in 
the extreme to expect any substantial waste management to 
occur in either Iraq or Iran — they're far too busy with 
the war -- and indeed a great deal of money that could have 
been expended on social programs will not be expended because 
of these narrow interests which are being served by countries 
such as Iran and Iraq. 

We turn now to some of the Asian countries where we 
should be interested because they're going to give us a good 
run for our money industrially. And I think you and I 
should have some perception of what sorts of levels of 
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interest in things like industrial wastes propel the nations 
in Asia. China itself, the People's Republic of China, that 
is, are indeed showing a very deep concern for industrial 
wastes — airborne wastes as well as waterborne wastes as 
well as solid wastes — and they've set aside for the next 
10 years $10 billion (U.S.) or their equivalent for pollution 
control. Now before we get too excited about that, just 
let's bear in mind that $10 billion is about the amount of 
money that it would cost to replace the present sewage and 
water services in Toronto alone. So we're talking a city 
of 2 million (Toronto) , the worth of the pipes and the 
treatment plants, water supply and sewage, is about $10 
billion. So we're talking here $10 billion which has got to 
dent, make some sort of impression on the environmental lives 
of a billion people in China, including cities such as 
Shanghai by which Toronto pales almost to near insignificance 
in population. Bear in mind too that in China we're talking 
about annual incomes of something like $400 per year per head. 
In Ontario we're talking about annual incomes per head again 
of about $15,000. We're talking along a very wide spread in 
the ability to discharge debts and discharge industrial waste 
too, of course. But China does have steel industries and 
chemical industries, textiles with dyes, pesticides, and all 
the other ingredients that concern us. One of the problems 
that China has right now which in a sense touches upon this 
question of industrial wastes is the pesticides residues in 
some of the foodstuffs which it's competent and capable of 
exporting. They can't export to nations such as ours 
because the pesticides residues are greater than those which 
we are prepared to accept, which indicates a lack of control, 
a lack of management of pesticides. And, after all, when you 
think about it, pesticides that remain in unwanted quantities, 
I suppose in a sense, is a sign of pesticide waste mismanagement* 
And this question of management of wastes, in a sense, will 
supervene the question of engineering of wastes and this will 
take me quickly into the point that Professor Jones has made 
about the training capability. And as much as we would tend 
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to think in terms of engineering as providing an answer, 
it doesn't provide anything like a complete answer. 
The engineering has got to be coupled with training and 
education of what to do competently, economically, with 
wastes. 

But the end result is a country like China needs 
industrialization. It needs a base upon which it can 
command its future. Now with that ability, of course, 
comes the payoff which is the waste part which has to be 
looked after. 

And the same sort of story goes for South Korea and 
where very clearly industrialization has improved the whole 
social fabric of the country. Now of the 38 million people 
in South Korea, probably less than half, rather less than 
half, have got flush toilets or latrines. The remainder 
are still into nightsoil collection or no nightsoil 
collection. That means that the human waste problem 
remains untended, but considerably better than it was in 
years gone by. The gross national product in South Korea 
has risen from about $400 per capita per year in 1960 to 
$1,200, tripling the annual per capita income. And this 
has shown up very clearly in the results — a growth rate 
of about 80 percent. Public health has improved enormously 
and typhoid and diphtheria are down to about a twentieth 
of what they were in 1960. Cholera outbreaks -- and we still 
talk cholera -- have diminished except for the odd punctuation 
of small outbreaks in 1970 and 1980, but not the horrible 
ones v^iere thousands of people are affected, ones in which 
the victims are counted rather in the hundreds. And that's 
success, and that success has come with industrialization. 
But there's also a price. And the price has been a very 
heavy increase in industrial pollution. For example, in 
the Pusan area in the south part of South Korea, red tides 
are reported there. There's an increasing background of 
col i form bacteria stemming from untreated sewage, and you can 
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equate that in some way with untreated industrial wastes too. 

number 
The most probable/of coliform bacteria per 100 mis in the 

coastal area, a rather wide coastal area, is running nearly 

600 coliform bacteria. About 25 percent of the B.O.D. 

discharged into the Han River at Seoul, the capital of South 

Korea, about 25 percent of it is from industry. So here we 

see another sign that industrial capacity increase has also 

brought about with it an increase of pollution of the local 

river. But it is now quite clear that the South Korean 

government is interested in water management. For example, 

it's sending a team, one other team, for they've been here 

once, from Seoul to Toronto to have a look at our water 

treatment plants. Promising from a number of points of view — 

from the point of view of we, as an exporting nation with 

environmental capability and secondly, promising from the 

point of view of the good citizens of Seoul who are likely 

to get a substantial improvement in water delivery and the 

quality of water delivery. 

Indonesia is a kind of special place in my mind. In 
Jakarta, the capital city, we've got about 6.7 million people. 
Per capita income there $700 per year. Again, contrast that 
with the $15,000 per head per year we in Ontario. 
With that 6.7 million people, it's sometimes hard for us to 
think that there's no sewage service in the city whatsoever. 
None. And the water supply system is dilapidated. Much of 
the system is leaky. The primary pipe, for example, which is 
supposed to be inviolate for use and merely to supply the 
secondary supply system and the tertiary behind it, it is 
breached. Many people who command responsible posts in 
government do get their water from that primary pipe, so the 
people at the back end of the system aren't getting much in 
the way of water. Now the water that is supplied would not, 
by any manner or means, pass any test in Ontario for its 
quality. It's heavily contaminated with micro-organisms but 
when I spoke to some of the people in Jakarta about water 
quality, it was quite noticeable how quickly the conversation 
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went to industrial wastes. The water supply, the water quality 

was not of conunanding interest to most people because, again, 

the custom, the tradition of water was that it would be 

contaminated and there was an expectation that this had been 

so for many years and microbiologically you could cure the 

problem merely by boiling the water. So the intellectual 

problem was one of industrial waste. Now there are some 

good reasons for this. Many of the industrial plants are 

owned by the government and it gives the government some 

embarrassment to think that they are a part of the problem. 

And some of the discharges -- there's a substantial discharge 

of mercury, for example, organics from dyestuffs, plating 

wastes, and the like. Many of the industries, many of the 

industries are quite small though, and will elude ready 

control — they will not be easily abated — but the big 

are 
industries- mostly government-owned, and there's a rather 

interesting system of ownership. Many of the industries 

are owned and operated by ex-Army people -- it's a form of 

pension — so that when you leave the Army, then you become 

a manager of, say, a glass plant or a textile mill or the 

like — that's your pension. Now you can imagine that when 

the moment of truth comes and abatement is required, that 

ex-Army officer, that ex-civil servant will be looking very 

carefully to see what this does to his pension, whether it 

will abridge or diminish the amount of money he gets per year. 

So I don't really expect there to be a wild enthusiasm for 

abatement programs that may be expensive, nor indeed can they 

be expensive because the money base just will not be there. 

The key element in the economy in Indonesia with its 150 million 

people is the production of rice. And there there's a great 

industrial, agriculturally industrial success story. Over 

the last 20 years, the productivity of rice in Indonesia 

has nearly tripled and in part at least, that tripling can 

be accounted for by the use of pesticides. Now that doesn't 

mean to say that pesticides have been carefully used, but 

they've been used effectively in terms of production. 
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I'm reasonably convinced in Indonesia it's been done 
thoughtfully. And one of the key things I've looked for 
is what sort of losses of crops occur after harvesting. 
Throughout much of the world, between a quarter and a third 
of the crop is lost due to pests after harvesting due to 
either beetles or rodents, one form or the other, the 
quality and quantity of the remaining crop is abridged. 
The same story goes in Thailand and in Bangkok which is 
a wonderful, wonderful city, a great place, with about 
5-1/2 million people and a per capita income of about 
$1,000 a year, rather better than it is in Indonesia — 
again, no sewers, none. And the water supply system is 
new but in very poor repair. They claim in Bangkok that 
they've got the biggest water treatment plant in the world. 
The misfortune is that the intake works are collapsing, 
probably because the ground's collapsing, it's sinking at 
the rate of 4 or 5 inches per year — it doesn't have far 
to go, it's only about 3 feet above sea level. But the 
ground is sinking quite rapidly. Part of the reason for 
that is the fact that they draw from the water within the 
greater Bangkok area about 300 million gallons a day. 
I say that figure because I want to give you an appreciation 
of just how much we're talking about. Toronto here, I think 
uses something of the order of 240 million gallons a day. 
But the subsidence of Bangkok, a large part of it, is 
attributable to the pumping of water. Out of that 
300 million gallons a day, about 180 million gallons go to 
industry, and what industry discharges is not coming out 
clean obviously. About 40 percent of the B.O.D. coming 
from the city of 5-1/2 million people, 40 percent of it 
comes from mine industries, and I don't talk here about the 
chemical quality but merely the biological quality — not a 
perfect but not a bad indicator of the sorts of levels of 
discharges that do occur in large cities. They're not by 
any manner or means cities without industries, as you can 
tell. Again, I say the cities that do discharge their wastes 
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without treatment. Residences discharge their wastes into 
the ground. When I say many people have flush toilets, 
yes, they do, but the flush toilet goes into a tank in 
the ground - with a retention time of one or two days, not 
much more - with a pipe at the top of the tank out of which 
the discharge effluent goes into the soil. Now Bangkok, 
because of its subsidence, suffers quite disastrous floods 
every two or three years and it's a common sight and rather 
a sad sight to see the pictures of Bangkok's floods again -- 
people wading through the water. This water, of course, 
is contaminated, very heavily by now, with the human effluent 
that is present in the city. And the canals which were 
used traditionally to remove excess water are heavily 
plugged up with wastes, human wastes among other things, 
which thwart the ready removal of the flood waters. 
Nevertheless, Bangkok is interested in industrial waste. 
It has selected sites which will be used for industrial 
waste management. I'm very happy to say that there was 
at least one Canadian company in there pitching to make its 
presence felt in the matter of waste management. Just going 
back to that B.O.D. figure, of 150,000 kilograms of B.O.D. 
a day going into the local river, the Chapraya River, and 
about 40 percent of that is from mine industries. 

But in the back of Thailand, in the hinterland, Thailand 
is one of the most impportant rice-growing countries in 
Southeast Asia. It's always been the country which had 
excess rice to export. A very interesting sidelight here. 
Thailand is not the most productive now, despite the fact 
that it has traditionally taken the role as being the 
exporter of rice to countries which are rice-poor, it is 
beginning to lose its position, and there 25 percent of the 
rice crop is lost after harvesting due to poor post-harvest 
management. An interesting sidelight before I depart from 
the rice picture which is obviously of very, very great 
importance -~ the priority item in Southeast Asia. Although 
the rice production has doubled in the last 20 years, the 
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amount of rice per head of population has only increased 
between 5 and 10 percent — that's the amount of rice 
available per head -- so this question of starvation is 
never that far away. Two years ago when Indonesia had a 
drought problem, several hundred people died of starvation. 
That's not typical, mind you, but here we see on the one 
hand, it's a question of pesticides use, pesticides misuse, 
promoting some difficulty with waste because obviously 
anything that hasn't been used up -- the pesticide hasn't 
been used effectively in controlling the target pest is a 
waste, whether you dispose it in a landfill site or whether 
you dispose of it in an agricultural area, it still has to 
be in your mind as prospectively affecting the environment. 
And I believe again that we run into the question here of 
waste training, the ability to look after pesticides because 
it's probably the most broadcast, the least confined of our 
wastes, and I believe here that we in North America have 
something to impart to our friends and hopefully our customers 
in Southeast Asia. 

A very different matter arises in Singapore. Here's a 
small country, 2-1/2 million people, stuck in the end of the 
Malaysian peninsula. Very rich, very powerful, very 
aggressive, giving Hong Kong a run for its money, believe me. 
A million barrels of crude refined a day — that's it's 
refinery capacity. Second busiest seaport in the world. 
It has one misfortune — it doesn't really have enough water 
within the country. It imports water from its neighbour in 
Malaysia. So what it's doing, in the centre of the island, 
it has set aside a catchment area for the use of the production 
of local water. And, of course, it's extremely anxious that 
nothing impairs that catchment area. It is frightened lest 
some trucker, inadvertently or otherwise, dumps loads of 
industrial wastes into the catchment area to impair its 
national resource. So it has demonstrated a very keen 
interest in wanting information on how to manage its wastes, 
has the money to pay for it, has the will to do it, has the 
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political capacity to do it well, and in the last week we 
had some friends here from Singapore, from the Singapore 
Ministry of the Environment, looking at how we do it here, 
looking at the waybill system, looking at Tricil, looking 
at Polysar's operation, talking to many of our consultants, 
some of which are in the audience, about the sort of approach 
which can manage and account for industrial wastes with a 
sort of mastery which is required in good industrial waste 
management. And I'm sincerely hoping that they will follow 
some of the practices which we've introduced here in Ontario 
because they are good. 

And lastly, a word about Malaysia, a pretty little 
country, advancing rapidly, rich in tin and rubber and palm 
oil. Hard to define a substantial industrial waste problem 
and yet in the newspapers there were these concerns being 
expressed for ill-managed wastes from palm oil refineries, 
particularly concern for misuse of pesticides again — 
pesticides which were far too freely used by people who 
didn't have the capacity or the training to use them well. 
Many of the chlorinated pesticides such as DDT still widely 
used and often abused. Water being contaminated with 
pesticides -- fish in the water being contaminated with 
pesticides and, therefore, some embarrassment, some 
abridgment of the ability to use the protein source which 
the fish provided in the diet of the Malaysian rural dweller. 
Then we see this need for industrial waste management, waste 
being defined in a broad term, such as in pesticides and the 
agricultural industrial area, and more precisely in terms 
of industrial wastes in industries, the traditional 
industries like the palm oil industry. 

So I've tried to draw some sort of a picture of 
industrial wastes, where they seem to be going, perceptions 
which seem to surround their generation through much of the 
world, and at that stage I think I'd better leave it. I had 
better leave it, it's 12 o'clock. 

Thank you very much, Mr. Chairman. 
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Boliden is one of the leading European industrial groups 
in the fields of mining and refining of sulphide ores 
and the production of non-ferrous metals and inorganic 
chemicals. Group operations also include international 
trade in industrial raw materials, contract management 
and consulting activities as well as marketing of applied 
Boliden Technique and know-how. 

Net sales of the Boliden Group in 1983 totalled SEK 5,500 
million {USD 700 m), with around 8,500 employees. The 
Parent Company of the Group, Bol id en AB , has its head 
office i n Stockholm. 



MINES 

The origin of the Boliden Group was the discovery, in 
December 1924, of an arsenic ore with a high gold con- 
tent close to what today has grown to be the municipality 
of Boliden in the northern Sweden. 

Today the Group's mining operations are handled by the 
subsidiary Bol iden Mineral and comprise exploration, 
mining and production of concentrates containing copper, 
lead, zinc, silver, gold and pyrites 




Boliden's largest underground mine is Laisvall, the 
largest lead mine in Europe. About 1.5 million tons 
of ore, containing nearly 55,000 tons of lead, are 
mined here each year. 
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METALS 

Most of the copper and lead concentrates from the Group's 
mines are treated by the subsidiary Boliden Metall, whose 
smelter is located outside SkelleftelT 
Sweden 



Tn the north of 




Lead concentrates from the Boliden mines and silver- 
bearing bullion from Boliden Metall's smelter are used 
by the associated company Preussag-Boliden-Blei at Nor- 
denham. West Germany, to produce 120,000 tons of refined 
lead and lead alloys annually. 

Zinc concentrates - of which Boliden is one of Europe's 
largest producers - and zinc-rich clinker, extracted at 
Boliden Metall's smelter from copper and lead slag, are 
delivered to the associated company Norzi nk at Odda, 
Norway, where 90,000 tons of refined zinc metal are 
produced . Figure 1 . 



CHEMICALS 

The iron pyrites from the Boliden mines are used to pro- 
duce 600,000 tons per year of sulphuric acid at the Group's 
chemical works, Boliden Kemi, at Helsingborg in the south 
of Sweden. The acid is used there as the basis for pro- 
duction of a wide variety of inorganic chemicals such as 
phosphoric and hydrochloric acids, sulphates, phosphates 
and chl or ides . 

Boliden Kemi is the leading supplier of inorganic chemical 
commodities in Scandinavia. The products are used in the 
pulp and paper industries, water treatment, farming and 
in many other sectors of industry. 

The principal products for the pulp and paper production 
are liquid sulphur dioxide, sulphuric acid, sodium sul- 
phate, soda, aluminium sulphate, aluminium hydroxide and 
kaol in. 
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Water purification is another Botiden Kami specialty. 
The company supplies almost all of the chemicals used 
to purify potable water in Sweden. Boliden Kemi also 
has a dominant portion of the market for the purifica- 
tion of municipal and industrial waste water. 

An important element in Boliden Kemi's marketing of 
chemicals is the ability to offer customers complete 
systems comprising equipment, process technology, environ- 
ment protection technology and service, as well as che- 
micals. Figure 2. 



INTERNATIONAL TRADING 

Increased internationalization is an important element in 
the Boliden Group's strategy for the 1980s. To coordinate 
and further develop the Group's international operations, 
the Boliden International group of companies have been 
formed . 

Boliden International's operations are based on trading in 
and transport of, ore concentrates, chemical products and 
other industrial raw materials, as well as on the sale of 
technology and international consulting and contracting 
operations . 



CONSULTING AND CONTRACTING 

Boliden's extensive specialized technical know-how - in 
combination with the subsidiary MP-System ' s long and di- 
versified experience in construction work, site super- 
vison and project administration - is valuable interna- 
t ional ly . 

The Group's foreign operations in the construction field 
and the sale of technology are managed by Boliden Contech , 
a Stockholm based subsidiary to WP-System and a member of 
the Boliden International Group of companies. 

Boliden Contech's own team of specialists is backed by 
the combined resources of the entire Boliden Group in 
the fields of exploration, mining and mineral processes, 
as well as metallurgy and chemical process engineering. 

Boliden Contech undertakes consulting assignments in those 
fields as well as in the environmental protection and 
energy areas, where the Boliden companies have thorough 
experiences with reference a.o. to the rigorous Swedish 
Environmental Protection Act 1969. Boliden Contech's 
operations also include the sales of licences and the 
management of turnkey construction projects. Access to 
the financial resources of the Boliden Group and the close 
cooperation with the Group's international trading organi- 
zation, increases Boliden Contech's possibilities to develop 
attractive business combinations. 



- 49 - 



Air Pollution Control 
control of so2 

The present values for the ^mission of SOo in Sweden are 
shown in Tabl el. ^ 

Maximum average value of SO^ in air. 

3 
Period Microgram/m % of total time 

October-March 100 

24hour5 300 f 

1 hour 750 t 

There is an aim to reduce said values to 60, 200 and 750 
mi crograms/ni3 respectively. It has not been stated how- 
ever, when these values will be introduced. 

From the values given it is evident that you are allowed 
to reach the 300 micrograms/m value maximum 7 days a 
year. The highest value 750 micrograms/m is limited to 
maximum 7 hours per month. 

The ^mission values are basis for the emission of SO^ that 
each individual company is allowed to emit to the atmosphere 
Existing companies and those that are planning to install 
a plant from which an emission of SOp can be expected have 
to negotiate with the National Swedish Environment Protec- 
tion Board to establish the figures for the comming emission 
values. 

As far as Boliden is concerned a vast program has been ac- 
complished to reduce the emission of SO2. Especially in 
the metetallurgical plant at Skelleftehamn a number of 
installations have been made. 



METALLURGICAL PLANT 

The gas stream from the different plants has been collected 

to form three main flows of gas. One flow is rich enough 

in SO2 to feed two sulphuric acid plants with gas containing 
more than 3.5 % by volume of SOp. 

The other flow containing less than 3 % SO^ is used for 
fabrication of liquid SOp, which is produced in two plants. 
A third stream containing SO^ too low to be economically 
possible to treat is collected from a number of ventila- 
tion places and is transferred to the main stack. 
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The present values of SO2 emitted to the atmosphere in 
comparison to the values accepted by the National Swedish 
Environment Protection Board are shown in Table 2. 



Source 

Sul phuric acid plant 1 
Sulphuric acid plant 2 
Liquid SO^ plants 
Other sources 
Total 



Amounts of emitted SO^ tons/year 
Actual value Accepted value 



500 


1.200 


1,500 


3,600 


500 


1 ,500 


9,500 


14,700 



12,000 



21 ,000 



This year it has been decided to revamp sulphuric acid 
plant 2 to the double conversion, double absorption 
process. When this reconstruction work has been com- 
pleted the expected and by the authorities requested 
value of emitted SO^ from said plant will drop to 
500 tons per year. 



CHEMICAL WORKS, HELSINGBORG 

The main sources of SOp at the chemical works are the 
plants for roasting of pyrite. The SO2 purposely produced 
feed three separate sulphuric acid plants and a plant for 
production of liquid SO2. 

From most of the other units for production of heavy che- 
micals SO2 is also emitted, mainly from combustion of oil. 

The amounts of emitted SO2 become evident from Table 3. 



Iabl|^3 

Source 

Sul phuric acid plant 1 

Sul phuric acid pi ant 2 

Sulphuric acid plant 3 

Other sources 

Total 



Amounts of emitted SOp, tons/year 
Actual val ue Accepted value 



816 


1 ,140 


1 ,960 


3,360 


916 


1,140 


684 


1,074 



4,276 



6,714 



It has been decided to reconstruct plant no 2 by 1985 to 
the double absorption system, already in use in the two 
other plants. After the revamping of said plant the 
emission of SO2 will be reduced by 1,470 tons per year. 

The total amount of emitted SO2 v/ill be further reduced as 
it has been decided to change the fuel from oil to natural 
gas in the near future. 



MERCURY CONTROL 

In the raw materials used for production of metals and 
sulphuric acid mercury is present. A portion of this 
mercury is evaporated as metallic vapour by the treat- 
ment of the raw materials and is found in the gas from 
the different roasting and metallurgical stages. 

To prevent the mercury to collect in the acid and other 
products and to reduce the amounts emitted to the atmos- 
phere several measures have been taken. 

The present emission of mercury is presented in Table 4. 
Mer^cu^ry em2t_ted^ to_the_at^mosphere 2n_k£/^e£r 



Source 

Metallurgical works. 
Sulphuric acid plants 
Liquid SOp plants 
Other sources 
Subtotal 

Chemical works: 
Sulphuric acid plants 
Other sources 
Subtotal 



Actual value Accepted value 



26 

73 

611 
710 



T2 

t race s 
12 



120 
150 
530 
800 



36 

t race s 

36 



To arrive at the figures presented mercury removal equip- 
ment has been installed. At the metallurgical works the 
gas streams to the largest sulphuric acid plant and both 
the liquid SO2 plants are purified from mercury. 

At the chemical works one of the sulphuric acid plants is 
equipped with an installation that removes mercury from 
the acid produced in said plant and a portion of the acid 
produced in the two other plants. 

All the three plants are equipped with a mercury removal 
step in conjunction with the first gas washing step using 
Se as an active agent present in the raw material used. 

In this way the acid produced at present contains below 
one ppM of mercury. 
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CONTROL OF ARSENIC 

The concentrates used in the metallurgical works and 
the pyrites used in the chemical works contain arsenic. 
As the products produced from the gases resulting from 
the thermal treatment of the raw materials and the fact 
that the contact process for production of sulphuric 
acid requires an efficient removal of the arsenic from 
said gases, there is no appreciable amount of arsenic 
emitted to the atmosphere from the acid and the liquid 
SOp plants . 

At the metallurgical works the arsenic is recovered in 
dry form and subsequently refined to white arsenic. At .. 
the chemical works the arsenic is recovered in wet form 
and the collected crude arsenic is sent to an arsenic 
refinery plant. 

There is however an emission of arsenic to the atmosphere 
from other sources, i.e. converters, slag fuming, tank 
house and ventilation of altogether 33.5 tons per year 
This figure has to be brought down in the future to 
below 26 tons per year according to the authorities. 

Air Pollution Control Installations 
control of so2 

Sul phuric acid pi ants 

As already mentioned, decisions have been taken to install 
the double conversion/double absorption process in two 
of the existing sulphuric acid plants at the chemical 
and metallurgical plants. This process is well-known 
and increases the yield of SO2 from say 97% to 99.5 %. 
After completion of said installations only one of the 
existing five sulphuric acid plants, the smallest, will 
work according to the single contact process. The exit 
gas from a DA/DC plant contains less than 400 ppM of SO^- 

Liquid SOp-plants 

Two plants have been installed. The SO^-content in the 
gas is absorbed in cold water in an absorption tower and 
is subsequently stripped off from the water with steam 
or heated water. After drying of the 100 % SO-, gas it 
is finally condensed by cooling. 

The reason for selecting this process is the natural supply 
of cold sea water and surplus of low level energy, i.e. 
steam from waste heat boilers and warm water from cooling 
of sulphuric acid. At a water temperature of 10 C the gas 
emitted to the atmosphere contains only 500 ppM of SO^- 
Figure 3 . 

CONTROL OF MERCURY 

Boliden has installed five different processes for removal 
of mercury in its own plants. Four of these processes re- 
move mercury from gas, whereas the fifth removes the mer- 
cury from the acid produced. Boliden has also developed 
a sixth process for removal of mercury from gas. This 
process based on the use of mercuric chloride as the 
active substance is installed by Norzink at their Odda 
plant and by several other producers of zink. Figure 4. 



BOLIDEN INSTALLATIONS 

METALLURGICAL PLANT 

Sel enium f i 1 ter 

The gases used for production of liquid SO^ are first 
cleaned in wet electrostatic precipitators and are 
then compressed to 1.2 bar by a blower for transfer to 
treatment in two parallel selenium filters. This equip- 
ment contains a vertical, cylindrical filter element con- 
sisting of a porous inert material coated with active 
selenium. The gas containing 15-30 micrograms/SCF of 
mercury is forced to pass through the filter element 
radially and mercury reacts with selenium to form mer- 
cury selenide, HgSe. The gas leaving the filter has a 
mercury content of 1.5 -3 micrograms/SCF, i.e. the col- 
lection efficiency is about 90 %. Figure 5. 

Carbon filter 

In the sulphuric plant the gas is forced to pass three in 
parallel working filters consisting of active carbon. The 
gas is first dried with sulphuric acid under conditions 
preveriting the present mercury to be absorbed by the acid. 
The mercury is absorbed on the surface of the carbon, 
which can absorb 10-12 % of its own weight. 

For efficient absorption the temperature must be lower 
than 50 C. Normally the efficiency is 90 %. Figure 6. 



CHEMICAL WORKS 

Selenium scrubber 

The gas from the roasters is washed with diluted sulphuric 
acid and selenium liberated from the sulphide concentrate 
by the roasting process reacts with the elementary mercury 
in the gas in contact with acid. 

To be efficient this process requires a ratio between the 
selenium and mercury in the raw material of 2 to 1 and a 
good contact between the acid and the gas to be washed. 
About 90 % efficiency is achieved. Figure 7. 

Two Stage gas dr y ing 

The roaster gas is first cleaned in wet electrostatic pre- 
cipitators to remove the mercury in particulate form and 
is then contacted with 80 % sulphuric acid for removal 
of main amount of water present in the gas. At the tem- 
perature below 40 C elementary mercury is not absorbed by 
the acid. 
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In the following drying tower the predried gas is con- 
tacted with concentrated sulphuric acid, which is loaded 
with mercury separated from the gas. The acid is also 
contacted with a stream of SO^ from the converter and 
mercury is then oxidized to mercuric sulphate which 
readily reacts with the mercury vapour in the gas. 



The amount of 
to only 1-2 % 
acid plant. 



acid formed in the secondary dryer amounts 
of the production of acid in the sulphuric 



The efficiency of this process is very high. Only 0.1 ppM 
or less mercury is found in the acid produced. Figure 8. 

Acid purification - thiosulphate process 

The acid is diluted to about 80 % sulphuric acid. In an 
agitated tank the diluted acid is treated with a solution 
of sodium thiosulphate and mercury sulphide is precipitated 
and subsequently filtered off. 

This process is working in conjunction with the contact 
process and the purified diluted acid is used as make up 
acid for the absorption stage of the contact process. 
In this way the acid free from mercury is produced in 
concentrated form. Figure 9 shows the process in con- 
junction with the sulphuric acid process based on pyrite. 



CONTROL OF ARSENIC 



Metal 1 urgi cal pi ant 

Dry arsenic separation process 



The roaster gas is quenched with a solution produced further 
downstream of the process to cool the gas from a tempera- 
ture of ca 350 C to 110 C. The quencing of the gas is 
performed in such way that wet spots are avoided. 



At the lower temperature the arsenic contained in the gas 
precipitates and is subsequently separated in a filter 
and is produced in form of a dry powder, which can be 
pneumatically transported to a bagging plant. 

3 
The gas leaving the filter still contains about 10 mg/Nm 

arsenic which is subsequently separated in a wet electro- 
static separator. Figure 10. 
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Chemical works 

Wet a^rs^e^ic s^ep^^at^ion^p^oces^s 

The roaster gas is washed with 60 % sulphuric acid. The 
arsenic contained in the gas condensates and is crystalliZ' 
ing on the surface of already existing arsenic crystals 
in the acid. The amount of arsenic crystals in the acid 
is an important factor to control the process which is 
operated under adiabatic conditions. The arsenic crystals 
are filtered off from the acid, which is recycled to the 
process. 



This process is applicable for limited amounts of arsenic 
in the gas to be treated and in cases where large amounts 
of SO^ are present in the gas. 



A semi -refining process is used to bring up the purity 
of the crude arsenic produced to about 90 % Asj,0, before 
it is refined to white arsenic. Figure 11 shov/s 
principal procedure. 
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Selenium Filter 
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Carbon filter for separation of Hg 
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Solubility of Se and Hg in sulphuric acid 
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Two STAGE GAS DRYING OF SO2-GAS FOR SEPARATION OF MERCURY 
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BOLIDENS WET GAS CLEANING PROCESS 




10 ROASTER AfjO) 



FIGUEE 11 



- 67 - 



FUGITIVE DUST CONTROL IN IRON & LJTEEL I'LANTS 

by 

Bruce A. Steiner, Manager, Environmental 
Engineering, Armco Inc., Middletown ,OhJ o 



Introduction 

The 1970 Clean Air Act set into motion a regulatory and administrative system 
designed to achieve clean air throughout the United States by July of 1975. As 
that date arrived and passed, however, with many areas of the country still 
exceeding ambient air standards for total suspended particulate (TSP) matter, 
it became apparent that traditional control strategies aimed primarily at large 
industrial process sources had failed to address much of the problem. As the 
legislative debate waged over what to do next, evidence mounted that fugitive 
dust sources were significant contributors to the particulate nonattainment 
problem. In spite of that increasing evidence, regulatory attention was 
directed primarily toward process fugitive emssion sources. 

In late 1977 and early 1978, Armco had begun to assemble data and information 
which supported the position that controlling fugitive dust sources would be 
more effective and less costly than controlling process fugitive particulate 
emission sources. Methods for estimating emissions of fugitive dust sources 
had been developed, and the application of these methods at Armco' s Middletown 
(Ohio) Works revealed that over 60% of the plant's particulate emissions 
evolved from such open dust sources. Further studies of TSP ambient air data 
in the area indicated that impacts from open dust sources were significantly 
greater than those from process related sources. For example, during periods 
of extended snow cover when open dust source emissions were mitigated by 
natural causes, ambient air TSP concentrations were considerably improved. On 
the other hand, during extended periods of major process shutdowns, no 
significant ambient air improvements were detected. 

The emerging Bubble Concept appeared to represent a means by which fugitive 
dust sources could be controlled as an alternative to process fugitive 
emissions. However, EPA concerns over the ability to quantify and to model 
open dust source emissions prevented their acceptance of a proposed alternative 
without a demonstration that air quality standards would be met. As a 
consequence, Armco committed to implement a comprehensive fugitive dust control 
program at the Middletown Works. 

The Middletown Program 

The Middletown fugitive dust control plan consisted of a seven-point program 
with the following elements: 

1. Reduction of plant vehicular traffic by installing plant perimeter 
parking and locker room facilities and establishing a busing program 
for employees and contractors. 

2. Paving of unpaved roads, parking lots, and staging areas and instal- 
lation of new paved roads to improve traffic flow where appropriate. 

3. Cleaning of paved areas with daily use of mobile vacuum-type road 
sweepers and water spray trucks. 
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4, Treatment of unpaved surfaces with water and dust suppressant 
solutions. 

5. Reduction of bare areas exposed to wind by planting of vegetation. 

6. Surface treatment of storage piles with fixed or a mobile spray 

equip'Tient to minimize windblown emissions. 

7, Installation of an ambient air monitoring network to gauge progress 
and effects of the program. 

Details of this plan have been described in previous papers. 

The key to assessing the impacts of the control program was the deployment of 
the monitoring system, which became operational in August of 1979. A total of 
16 monitoring sites, 6 of which were Armco-operated, were collecting data for 
all or part of the year preceding the complete implementation of the fugitive 
dust control program (Figure 1). The network provided an important data base 
that allowed comparison of data before and after control, albeit on a rela- 
tively short-term basis. Longer-term data has been collected at nine permanent 
monitoring sites. 

The total cost of implementing this program was about $6 million. It was esti- 
mated that annual operating costs would be about $1.25 million. By contrast, 
control of process fugitive emissions from the open hearth furnaces, basic 
oxygen shop, and blast furnace casthouse were estimated to require an initial 
investment of $20 million and an annual operating cost of $2.5 million. 
Emission reductions from open dust sources were estimated to be six times that 
of the process fugitive controls. 

Results of the Middletown Program 

The effects of the program over the long-term are shown in Figures 2 through 4, 
where annual geometric means ire displayed for each of the three Middletown area 
stations for which long-term data is available. The Reeds Yard station (Site 1 
in Figure 1) is an Armco plant perimeter downwind station which would be expected 
to be most influenced by control of plant fugitive dust sources. Until late 
1979, an agency station designated East End was effectively collocated with 
Armco's Reed Yard station and was the principal reason for the area being 
designated nonattainment for TSP. At the Reeds Yard site the period since 1980 
shows an average annual geometric mean of 83 micrograms per cubic meter compared 
to 180 micrograms per cubic meter in the five years preceding 1980. The Verity 
School (Site 8 in Figure 1) and Hook Field (Site 7 in Figure 1) stations, are 
farther from the plant site and would not be expected to be influenced 
significantly by the fugitive dust control program. Nevertheless, reductions in 
the post-1980 period dre 14 micrograms per cubic meter (21%) and 13 micrograms 
per cubic meter (20%) for Verity and Hook, respectively, compared to the period 
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1975 through 1979. Although production at this plant varied over the 10-year 
period, the maximum annual production occurred in 1978, and the minimum annual 
production (1980) was never less than 71% of the maxiinum. For reference 
purposes, production in 1983 was 91% of the 1978 level. 

Quarterly geometric means from a number of additional monitoring sites from 
August 1979, a year before implementing the program, through the first quarter of 
1984, are shown in Figures 5 through 11. Table I displays the average of quar- 
terly geometric means for pre- and post-control periods. Although there are 
large seasonal fluctuations, as shown in Figures 5 through 11, the general 
downward trends are evident at nearly all stations. Impacts are greatest at 
those stations near the plant and downwind, i.e., those that would be expected to 
be most influenced by a fugitive dust control program. Moreover, these reduc- 
tions were accomplished at significantly higher average plant production levels 
and under comparable meteorological conditions. 

Two of the Middletown stations, SOS and Lefferson, were equipped with various 
size fractionating samplers. Results of various particle size fractions measured 
before and after implementation of controls are shown in Table II. At SOS, the 
upwind site generally considered to be a background station, relatively small 
changes are observed for any of the size fractions. However, at Lefferson, the 
downwind site, where a fugitive dust control plan would be expected to have 
greater impact, reductions of fine fractions as well as coarse fractions are 
observed. 

The Ashland Program 

Based upon the successful demonstration of the Middletown program and EPA's 
approval of the plan in March of 1981, efforts were undertaken to implement 
similar programs at other Armco plants. Faced with added control requirements 
for basic oxygen shop and blast furnace casthouse emissions at the Ashland 
(Kentucky) Works, a fugitive dust control program was proposed and was imple- 
mented at Ashland in early 1983. 

The Ashland plan consisted of the following elements: 

1. Paving of unpaved roads and parking lots. 

2. Cleaning of paved areas with daily use of mobile vacuum-type road 
sweepers and water spray trucks. 

3. Treatment of unpaved surfaces with water and dust suppressant 
solutions . 

4. Installation of an ambient air monitoring network to gauge progress 
and effects of the program. 
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The monitoring system was made operational in July of 1981, about two years prior 
to the full implementation of the fugitive dust control program at the Ashland 
Works. Five Armco monitoring stations were installed at plant perimeter loca- 
tions. Data were also being collected at six other Kentucky and Ohio control - 
agency monitors in the vicinity (Figure 12). 

The situation at the Ashland Works differed markedly from that at Middletown on 
several counts. Meteorology and terrain are much more important factors which 
influence air movements and the effect of plant emissions on ambient air quality. 
The configuration of the plant with respect to topographic features made it more 
difficult to site monitors and locations which truly represent ambient air. 
Moreover, potential fugitive dust emission reductions were less than Middletown 
because there was much less plant traffic, fewer miles of roads, and fewer oppor- 
tunities for storage pile spray systems and vegetative plantings. Significant 
plant construction activities during this period also complicates the analysis. 
Furthermore, a more diverse industrial base, as well as significant changes in 
that base during the evaluation period, make the cause and effect relationship 
for a single plant's fugitive dust control plan less clear than for the 
Middletown case. 

Results of the Ashland Program 

A comparison of Ashland area ambient air data for Armco and agency monitors 
before and arter the full implementation of the program is shown in Tables III 
and IV. Table III shows results for the full data set. Table IV shows results 
for comparable seasons before and after control. Conclusions are more difficult 
to draw for Ashland than for Middletown not only because of the factors described 
above but also because less than one year of post-control data is available and 
seasonal or meteorological factors may be important considerations. 
Nevertheless, TSP concentrations appear to be down significantly at the Armco 
stations and the nearby agency Riverview site. Little change is observed at 
agency stations which are more distant from the plant and which are unlikely to 
be influenced by the plant's fugitive dust control program. Plant production was 
up slightly in the post-control period as shown. 

The Ashland monitoring network also includes two sites equipped with size 
fractionating samplers. Table V shows results before and after controls for 
various size fractions at the two sites, designated West and East. As with the 
Middletown results, reductions are seen in both the coarse and fine fractions. In 
contrast to Middletown, however, there is no clear upwind and downwind station at 
Ashland because of the effects of complex terrain and meteorological factors. 
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Summary and Conclusions 

Armco has implemented comprehensive fugitive dust control programs at two major 
integrated iron and steel plants as alternatives to more costly and less 
effective process fugitive emission controls. Significant improvements in TSP 
ambient air quality have been demonstrated in the vicinity of both plants. These 
improvements were obtained with less capital and operating costs, with less 
energy and in less time than process fugitive emission controls. Moreover, 
improvements are observed not only in TSP concentrations but also in smaller 
particle size fractions, which suggests that fugitive dust control programs will 
continue to be important as ambient air standards shift from TSP to inhalable 
particulate. 
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FIGURE 2 
Reeds Yard TSP 
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FIGURE 5 
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FIGURE 8 
Main Gate TSP 
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FIGURE 10 
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FIGURE 11 
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FIGURE 14 
Coal Grove TSP 
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9th St. TSP 
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FIGURE 16 
Rtverview TSP 
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TABLE I 

MIDDLETOWN CONTROL PROGRAM EFFECTS 



Avg. Quarterly Geom. Mean TSP (ug/m ) 



Station 

1. Reeds Yard 

2, Lefferson 

3, Oxford State 

4. Main Gate 

5, Coil Paint 

6. SOS 

7. Hook Field 

8, Verity School 
4. Srepco 



Before Control 
(3Q79-2Q80) 


After Control 
{4Q80-1Q84) 


% Change 


143 




m 


-41 


m. 




m 


-20 


m 




10 


-17 


14 




S7 


-23 


w 




m 


- 5 


m 




4i 


-21 


m 




m 


-21 








-21 
-19 



Avg. Production (T/Mo.) 



160,780 



213.774 



+33 



*Data not available for entire period indicated. 
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TABLE II 

MIDOLETOWN CONTROL PROGRAM EFFECTS 





FOR 


VARIOUS 


PARTICLE 


SIZE 


FRACTIONS 










Arithmet 


;ic Mean 


(ug/m^) 




Station & Fraction 


Before Control 
(Aug 79 - Jul 80) 


After 
(Aug 80 


Control 
- Mar 84) 


Change 


SOS 
















TSP 






S3 






52 


- 1 


<2,5 um 






19 






20 


+ 1 


2.5-15 um 






12 






13 


+ 1 


<15 um 






31 






33 


+ 2 


<ia um 






27* 






30 


♦ 3 


Lefferson 
















TSP 






87 






71 


-16 


<2.5 um 






26 






24 


- 2 


2.5-15 uro 






25 






23 


- 2 


<15 um 






51 






47 


- 4 


<10 um 






40* 






37 


- 3 



♦Estimated using a ratio of PM10/PM15 of 0.88 for SOS and 0.80 for Lefferson. 
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TABLE HI 
ASHLAND CONTROL PROGRAM EFFECTS 



Station 

1. West 

2. East 

3. South 

4. North 

5. Southwest 

A. Riverview 

6. Hood 
C. Carter 
0. Front 

E, Coal Grove 

F. S. 9th Street 



Ari 


ithmet 


;ic Mear 


1 TSP 


(ug/i 


n') 


Before Control 


After 


Control 




(Jul 81-Ju1 


83) 


(Aug 83-Dec 


83) 


% Change 


65 






$7 




-12 


80 






7a 




-12 


162 






102 




-37 


97 






97 







148 






U4 




-23 


74 






75 




+ 3 


m 






SI 




+ 4 


69 






n 




+ 1 


m 






90 




+ 5 . 


67 






72 




+ 7 


67 






73 




+ 9 



Avg. Production (T/Mo.) 



117,000 



124.000 



+ 6 
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TABLE IV 

ASHLAND CONTROL PROGRAM EFFECTS 



Station 



1. 


West 


2. 


East 


3. 


South 


4. 


North 


5. 


Northwest 


A. 


River view 


B, 


Hood 


C. 


Carter 


D. 


Front 


E. 


Coal Grove 


F. 


S. 9th Street 



SEASONALLY ADJUSTEC 


[ 








Arithmetic Mear 


) ISP 


(ug/tn^) 




Before Control 
(Aug-Dec/81 & 82) 


After Control 
(Aiig-Dec/1983) % 


Change 


71 




57 




-20 


83 




7Q 




-16 


177 




102 




-42 


103 




97 




- 6 


160 




114 




-28 


86 




76 




-12 


49 




51 




+ 4 


69 




71 




♦ 3 


95 




90 




- 5 


67 




72 




+ 7 


68 




73 




+ 7 



Avg, Production (T/Mo.) 



118,000 



124,000 



t 5 
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TABLE V 

ASHLAND CONTROL PROGRAM EFFECTS 



• 


FOR VARIOUS 


PARTICLE 


SIZE 


FRACTIONS 








Arithmet 


ic Mean 


(ug/m^) 




I . .. . 

station & Fraction 


Before Control 
{Aug-Dec/81 4 82) 


After 
(Aug-D 


Control 
ec/1983) 


Change 


West 














TSP 




71 






57 


-14 


<2.5 um 




25 






20 


- 5 


; 2.5-15 um 




28 






2S 


- 3 


<15 um 




53 






45 


- 8 


<10 um* 




39 






34 


- 5 


East 














TSP 




83 






70 


-13 


<2.5 um 




31 






31 





2,5-15 um 




33 






n 


-12 


<15 um 




64 






52 


-12 


<10 um* 




47 






39 


- 8 



* 



Calculated from relationship developed for Middletown: 
PMIO = 0.70 (PM15) + 2.3 [n = 88; R^ = 0.74] 
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THE UNITED KINGDOM 
AIR POLLUTION CONTROL POLICY AT THE CROSSROADS 

by 

n,F. TunnicAiffe, Deput.y Chief Indu-.tT- i nl Air 
Pollution Inspector, Health and Safety Executive, 
London, England 



In the long development of air pollution control policy in the 
United Kingdom two main and distinctive strands can be discerned. 
These are the primacy of local rather than central control, and 
the disinclination to legislate for fixed air pollution limit 
values, or standards as they are often called. It is because 
both of these strands of policy are now coming into opposition 
with supranational developments that I have chosen to describe 
them to you today, as a contribution to this wide-ranging Conference 
in the bi-centenary year of the Province of Ontario. From your 
historical position in relation to the United Kingdom and also 
from your geographical and socio-economic connection with the 
United States of America you may be well placed to gauge the import 
of what I have to say on these subjects and to assess the relevance 
to your own situation. 

Air pollution has been described as a social evil, in that it 

is caused by nearly everyone as a consequence of social activity, 

and is suffered by nearly everyone. Yet historically it has always 

been perceived in the United Kingdom as being mainly a problem 

of locality, affecting say a particular valley or estuary, or 

a township, or the neighbourhood of a particular factory, and 

with the public reaction to it being similarly dependent upon 

locality. What was acceptable, or at least accepted with resignation, 

in the industrialised districts of a town was offensive to and 

vigorously opposed by the inhabitants of the more genteel districts, 

less dependent upon industry for their income. 
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So, from the beginning of our legislation for air pollution control 
the intent has been to provide powers to the local authorities, 
the towns and cities and rural districts, for them to be able 
to take action against air pollution to the extent that they judged 
it desirable to do so having regard to their own circumstances 
and their own priorities. This strand of policy continues today. 
The Clean Air Act of 1956, a major piece of social legislation 
which followed the London smog disaster of 1952, gave powers to 
local authorities to take action against coal smoke, whether from 
industrial, commercial or domestic premises, and the exercise 
of these powers very soon banished from our towns the smoke and 
dirt that had disfigured them for over a century. But no central 
government direction was exercised upon the local authorities, 
and the rate of progress was entirely left to them. Even today 
a few authorities, mainly in the coal mining regions, have taken 
little or no action, and central government has hesitated to bring 
in default powers. 

You will know though that there is also a central government Inspectorate 
responsible for supervising air pollution controls on the technically 
more difficult industrial sources, and which would not at first 
sight correspond with this philosophy of local control. However, 
more than three-quarters of the Industrial Air Pollution Inspectorate 
are locally based, living and working in the districts allotted 
to them, with delegated responsibility and authority to take their 
own decisions, to be sensitive to local issues and contentions, 
and to cooperate with their local authorities on matters of joint 
concern. The Chief Inspector and his headquarters staff do not 
direct the field staff in matters of detail, and moreover the 
Inspectorate is not a direct instrument of central government 

policy. 

- 88 - 



As a further sign of the local committment of this central Inspectorate, 
the annual reports of each District Inspector, describing the activities 
of the year in a frank and open manner, are made available locally 
by the Health and Safety Executive to whoever may be interested. 

The second strand of policy that I identified was the comparative 
absence, in the United Kingdom legislation, of statutory emission limits 
or of air quality standards. Many other countries by contrast have an 
array of such standards, and even the less-developed countries seem to 
begin their endeavours in industrial air pollution control by adopting 
air quality standards, but often without apparent means of enforcement. 

The development of air pollution controls in the United Kingdom has 
been more pragmatically-based, by which I mean that solutions have 
been sought and devised for problems as they have emerged and been 
identified. The Clean Air Act of 1956, already mentioned, is an example. 
It was addressed to the coal smoke problem at a point in time when the 
evil had been finally and dramatically displayed and public tolerance 
exceeded. An earlier example is the Alkali Act of 1863 and its successor 
Acts, brought into being by outcry about the air pollution caused by the 
emerging heavy chemicals industry, and incidentally bringing about the 
formation of the present Inspectorate. The Alkali Act is now being 
replaced by equivalent provisions of the Health and Safety at Work Act. 

The noteworthy feature of these Acts is that rather than concentrating 
upon emission limit values the emphasis is upon the actions to be 
taken. They require polluters to install and use and maintain 
appropriate means, characteristically "the best practicable means", 
as specified by the control authority. There is need to obtain uniformity 
of treatment across the country and within industries, and so performance 
criteria are given wherever it is appropriate to do so. 
For industrial premises under local authority control 
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the Clean Air Acts provide limits for smoke, grit and dust which 
have statutory force, but for the industrial process operations 
which are under the Industrial Air Pollution Inspectorate the 
criteria are set by the Inspectorate and do not themselves have 
force of law. They are expressed as "presumptive limits", which 
' can indicate that the best practicable means are being used, or 
conversely be taken as evidence that they are not being used. 

However, and I shall return to this point later, these presumptive 
emission limits are only a part of the control requirement on 
any particular industrial process. A great deal more is involved 
in setting the total requirement for new plant, or for setting 
up-grading requirements for existing plant. All aspects of the 
process operation are brought into consideration. The technical 
control of the process itself, the suitability of the air pollution 
equipment, th*= provisions for maintaining performance and for 
monitoring the emissions, the required height of chimney for the 
final emission, are but examples. For each industry concerned/ 
and after discussions with that industry, the total requirements 
are brought together in published Notes on Best Practicable Means, 
which are for the guidance both of inspectors and of industrial 
managements, but significantly are not legal documents in themselves. 

It is on to this scene, which has worked well in the United Kingdom 
and produced remarkably good results, that the problems of long- 
range trans-frontier pollution effects, and the development of 
European Community legislation, now appear. 

I do not intend at this Conference to address Canadians on the 
problems of "acid rain", or of Federal-Provincial relationships 
, but I hope that you are by now appreciating how these aspects. 
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or their equivalents, are setting new dimensions for the control 
policies of the United Kingdom. We have a good record of environmental 
progress, though having started very much earlier than other countries 
in our control measures our overall rate of progress may seem 
slower. We also have a genuine desire not to offend our neighbours 
in Europe, and to take our part fully in European Community endeavours. 
But as you can see from my exposition so far it has not been our 
practice to formulate overall codes for the environment, aimed 
at covering all eventualities within a unified and comprehensive 
system of legislation, nor to address environmental problems that 
are more speculative rather than demonstrable and for which moreover 
the solutions are not immediately apparent. 

We understand well and can appreciate the concern of our European 
partners about what they perceive as damage effects of trans- 
frontier air pollution, and which we might perceive ourselves 
were the wind to blow more often from an easterly direction. 
Having already reduced our sulphur dioxide emissions substantially, 
and ratified the European Convention that seeks such reduction, 
we support continued endeavour in this direction. What we are 
concerned most about now is how to reconcile our long-standing 
practices with the fixed emission limits being proposed by the 
European Commission. 

The first and most obvious point of difficulty for us is that 
some European Community limits will fall to be implemented by 
our local authorities without allowing them their present degree 
of discretion. Also, it might become necessary for central 
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government to monitor the activity of the local authorities in 
implementing the emission limits in order that the central government 
can assure the European Commission of the extent of national compliance, 
The alternative to this might be a supranational inspectorate, 
but whatever course is taken there will be a radical shift of 
responsibility away from the local communities. 

The second area of difficulty would be the subjugation of our 
emphasis upon the means of control to the over-riding statutory 
emission limit. I might illustrate this best by describing briefly 
how the Inspectorate operates. In the first instance it is not 
a force of detectives, having only the aim of finding offenders. 
If statutory emission limits were the only criterion teams of 
technicians taking emission measurements, or sealed continuous 
monitoring instruments, might be a sufficient, though expensive, 
means of enforcement. With the control reguirements of "best 
practicable means" an Industrial Air Pollution Inspector in the 
United Kingdom has a much deeper and more demanding task. Together 
with his duty of approving the appropriate means to be used to 
limit and control emissions from new plant, the most important 
feature is the continuing regular inspection of operating processes, 
without giving prior warning to the management. On these inspections 
he will examine all aspects of the operations that are relevant 
to the control of emissions; how well is equipment being used; 
how well is it being maintained; how well does the management 
understand its obligations and how well is it instructing its 
staff in their duties. He conducts, in effect, an audit of the 
works on behalf of the public whom he serves; he makes recommendations. 
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based upon the experience of the Inspectorate and upon his own 
judgement of the situation, or he issues instructions. And he 
decides how long the works may safely be left to control its emissions 
before he inspects again. 

All of this requires certain characteristics of the Inspector, 
and it has been our constant practice to recruit chemists or chemical 
engineers of graduate status and having held positions of responsibil it; 
in process industries. 

There is as yet little sign that the European Commission understands 
this deeper nature of successful air pollution control practice. 
A fixed uniform limit, bearing only upon the main emission from 
a process, is a simple concept with obvious appeal to legislators. 
But It can be far too simple for the real world, and fail to 
provide satisfactory safeguards for the local neighbourhood 
against the whole range of mishaps and maloperations that can 
arise with industrial processes. A locally-based inspectorate, 
well-trained and respected by industry for its first-hand knowledge 
and experience, can achieve far more, and with less trauma and 
confrontation, than limits imposed from afar and without flexibility 
or adaptability for local circumstances. 

Our task now, in the United Kingdom, is to find how we can retain 
the best features of our control system and adapt it to the wider 
responsibilities and requirements that our membership of the 
European Community brings to us. We are fully committed to this 
challenge, at all levels of government and we look forward confidently 
to successful resolution of all the apparent difficulties. 
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EFFECTS AND CONTROL OF PHYTOTOXIC 
POLLUTANTS IN ONTARIO 



by Samuel N. Linzon, Ph.D. Manager^ Phytotoxicology SectioOj 
Air Resources Branch, Ontario hitnistry of the Environment 

Torcnto 



The Ontario Ministry of the Environment is responsible for the 
protection and conservation of the natural environment. The overall goal of 
the Ministry is to "achieve and maintain a quality of the environment - 
including air, water and land - that will protect human health and the 
ecosystem and will contribute to the well-being of the people of Ontario." 

The control of air pollution in Ontario is based on the 
Environmental Protection Act, under which the Ministry of the Environment 
inspects and regulates all possible sources of air pollution. The Ministry 
conducts monitoring programs of air quality throughout the province, and 
establishes air quality criteria and standards to protect human health and 
the ecosystem. Surveys of vegetation effects are conducted in the vicinity 
of industries and all complaints from the public regarding suspected air 
pollution damage to crops, ornamentals and forests are investigated. 

Air quality in Ontario has improved dramatically in the past 15 
years, with significant reductions having been documented for suspended 
particulate matter, particulate lead, sulphur dioxide, and carbon monoxide. 
Much of this reduction can be attributed to industrial emission controls 
during the 1970's. For example, total suspended particulate matter 
decreased 32% over the 1971-1979 period, while reductions of 45%, 68%, 
and 57% occurred for particulate lead, sulphur dioxide and carbon monoxide, 
respectively, during this time period. In addition, decreases of 
approximately 20% have been found for ozone and nitrogen oxides. 
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The cost of control of air pollution emissions in Ontario since 196S 
has been more than $3 billion. Industry, for the most part, voluntarily 
invested this money in order to achieve a quality of air that is acceptable 
for the well-being of the people of Ontario. At the same time that the 
environment has been enhanced, industry continued to expand. 

To accomplish the above, Environment Ontario has promulgated 
regulations with regard to the quality of the air. Standards and desirable air 
quality criteria have been established for more than tOO contaminants. 
Ontario's air quality standards for several pollutants. Including sulphur 
dioxide, ozone, and suspended particulate matter, are more stringent than 
those in several other jurisdictions including the United States. 

The Ontario Ministry of the Environment is the only agency in 
Canada with a comprehensive phytotoxicology program. This group which is 
staffed by plant and forest pathologists, ecologists, and greenhouse 
specialists investigate suspected air pollution injury to vegetation, including 
forests, crops, fruit tree orchards, field crops, and ornamental plantings. 
The investigations are conducted t)Oth in rural and urban locations. 
Assessment surveys are conducted in the vicinity of about 70 industries in 
Ontario each year for the degree and extent of contamination and 
vegetation injury for industrial abatement purposes. 

The Phytotoxicology group also investigates about 200 complaints 
from the public each year in which air pollution is suspected of causing 
damage to trees, crops and livestock. In the laboratory, collected 
vegetation samples are analyzed by pathological, histological and chemical 
techniques. From field observations and laboratory analyses the 
investigation determines whether the injury is caused by air pollutants or by 
other harmful agents such as disease, insects, adverse weather, poor 
nutrition or mismanagement. H'here the diagnosis of the cause of the 
damage is shown to be due to air pollution the Ministry of the Environment's 
industrial abatement engineers ore advised to take action to curtail the 
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emissions of the phytotoxic pollutants, and a three-member Board of 
Negotiation is provided with a report of the technical findings in the event 
it has to negotiate a settlement of a monetary claim made by the 
complainant against the offending source. 

Assessment surveys are conducted also in the vicinity of proposed 
industries in order to document the pre -industrial endemic condition of 
vegetation and soil in the area. The surveys determine normal conditions 
for the area with respect to soil, vegetation, diseases, and insects, and then 
after start-up of the industry, resurveys are conducted to ensure that no 
adverse effects are occurring in the area as a result of industrial operations. 

In addition to conducting field investigations, the Ontario 
Phytotoxicology group conducts experiments in the most modem, specially- 
built clean air greenhouses and growth chambers in North America on the 
dose-response effects of air pollutants on plant life in order to develop air 
quality criteria and standards for the protection of agriculture and forestry. 



Dose-Response Effects of Air Pollutants on Plant Life 

Air pollution injury to plants can be evident in various ways. Injury 
to foliage may become visible in a short time and take the form of necrotic 
lesions (dead tissue) or it can develop slowly and become manifest as a 
yellowing or chlorosis of the leaf. There may be a reduction in growth of 
various portions of a plant. Plants may be killed outright but they usually do 
not succumb until they have suffered injury perennially. Injury may not be 
visible externally with effects occurring sub-cellulary in cell membranes and 
chloroplasts. The plants may suffer physiologically due to an upset in the 
rate of photosynthesis, respiration or transpiration. 

The soil may become contaminated by accumulated heavy metals 
whicli can reduce the growth and yield of crops. Forage plants 
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contaminated by pollutants can cause hannf^ul effects to grazing animals. 
Acid rain has the potential to cause serious effects directly on trees and 
crops and indirectly through the leaching of essential nutrients from the soil 
and the solubilization of toxic elements as aluminum. 



Sulphur Dioxide 

Major sources of sulphur dioxide are coal burning operations, 
especially those providing electric power and space heating. Large 
quantities of sulphur dioxide can result also from the burning of petroleum 
fuels and the smelting of sulphur-containing ores. 

Sulphur dioxide enters leaves mainly through the stomata. The 
toxicity of sulphur dioxide to the mesophyll cells of leaves is primarily due 
to its reducing properties. Leaf injury is classified as either acute or 
chronic. Acute injury is caused by at>sorption of high concentrations of 
sulphur dioxide in a relatively short time. This results in a rapid 
accumulation of sulphite which is toxic to the metabolic processes taking 
place in the mesophyll cells. Chronic injury is caused by long-term 
absorption of sulphur dioxide at sub-lethal concentrations. The sulphite 
formed is oxidized to sulphate at about the same rate that the gas is 
absorbed. When sulphate accumulates beyond a threshold value that the 
plant cells can tolerate, chronic injury occurs. It is estimated that sulphate 
is about 30 times less toxic than sulphite. 

Different plant species and varieties and even individuals of the 
same species may vary considerably in their sensitivity or tolerance to 
sulphur dioxide. Vegetation in Ontario found to be sensitive to sulphur 
dioxide include alfalfa, barley, eastern white pine, white birch, white asht 
trembling aspen, Chinese elm, Manitoba maple and Bracken fern. 
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Vegetation is most susceptible to sulphur dioxide during the active 
growth months of June, July and August. For acute foliar injury to occur, 
0.25 parts per million (ppm) of sulphur dioxide for eight hours or 0.95 ppm 
for one hour usually must be present. These doses can be reduced by about 
25 per cent if the environmental factors and growth stages of the plant are 
especially conducive to injury. Chronic effects have been documented on 
forest trees exposed to an annual average of about 0.02 ppm sulphur dioxide. 



Fluorides 

Fluorides may be discharged into the atmosphere from the 
combustion of coal: the production of brick, tile, enamel frit, ceramics, and 
glass; the manufacture of aluminum and steel; and the production of 
hydrofluoric acid, phosphate chemicals and fertilizers. 

Sensitive vegetation may be injured when exposed for 24 hours to 
atmospheric concentrations of hydrogen fluoride of 1 part per billion (ppb). 
The amount of fluoride accumulated in plant tissues depends on the 
absorption capacity of the plant, and its sensitivity to fluorine and ambient 
air concentrations. High concentrations of fluoride may accumulate in 
leaves during the growing season while subjected to extremely low 
concentrations in the air. Bittemut hickory can concentrate up to 1,000 
ppm fluoride in its leaves without showing any visible injury, whereas the 
sensitive gladiolus may exhibit leaf injury with less than 35 ppm fluoride. 

Studies of plant species susceptibility to fluorides showed that 
pine, gladiolus, apricot, plum, grape, tulip, iris, St. Johnswort and sweet 
corn were most sensitive. 

Atmospheric fluorides, by concentrating in foliage and directly 
injuring plants, pose a threat to the health of livestock. Forage crops may 
appear normal while actually containing high concentrations of fluoride. 
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Cattle, feeding on forage plants over an extended period of time, may 
develop the disease fluorosis if the fluoride content is in excess of 40 ppm. 
The symptoms of chronic fluorine toxicosis are mottled and abraded teeth, 
swollen periosteal (bone surface) tissue, lameness and, in severe cases, 
decreased appetite and milk production. 



Ozone 



Ozone is the main phytotoxicant in the Los Angeles type of oxidant 
smog now plaguing many urban areas. Automobile exhaust is the major 
contributor of the primary pollutants (nitrogen oxides and reactive 
hydrocarbons) in the photochemical reaction producing the secondary toxic 
pollutant. 

Oxidant damage to plants was first observed in the Los Angeles 
area in 1944. A wide variety of plants are susceptible to oxidant damage. 
In southwestern Ontario, phytotoxicology surveys conducted annually have 
revealed the widespread occurrence of ozone injury on tobacco, tomato, 
potato, and white bean crops. Ozone causes a spotting, bleaching or 
chlorosis of upper leaf surfaces. Typical lesions are produced on sensitive 
plants by concentrations of ozone as low as 0.08 ppm for one hour. 

In addition to visible injury, growth suppression may result from 
the effects of oxidants decreasing photosynthesis and changing cell 
membrane permeability. Yields of various crops are reduced if exposed to 
an average of 0.04 ppm of ozone over the growing season during daylight 
hours. 



Heavy Metals and Trace Contaminants 

Heavy metals and other trace contaminants can be deposited 
directly on vegetation or can accumulate in the soil and be taken up by 
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plants to cause deleterious effects. Some of these contaminants include 
nickel, lead, arsenic, cadmium, mercury, and boron. The hazards of soil 
contamination to humans are through the food chain. Crops grown in 
contaminated soils can take up the contaminants and then pass them on to 
animals and man. 



For industrial abatement purposes, Phytotoxicology excessive 
levels in soil and vegetation have been established for 20 elements. These 
"excessive" levels of contaminants in soil and vegetation have been 
developed based on over 10 years of surveys and chemical analyses of 
samples collected in rural, urban, or industrial settings. A certain level of a 
contaminant is considered to be "excessive" if it is well above normal, 
compared to average levels of the element which might be found under 
natural background conditions. "Excessive" does not necessarily mean toxic, 
but is evidence of contamination above average normal levels and thus 
would indicate that a particular industry has contributed to the abnormal 
level fotmd in soil or vegetation. The Phytotoxicology "excessive" level for 
contaminants is used as n guide to assist in the control of emissions from 
industries; however, it should be used in conjunction with other diagnostic 
information obtained through a thorough field investigation in the vicinity of 
the industrial source. 

The following table lists the Phytotoxicology excessive levels for 
contaminants developed for Ontario. 
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PHYTOTOXICOLOGY EXCESSIVE LEVELS FOR CONTAMINANTS - 1982 



Concentration Considered Excessive 
(ppm, dry weight) 



Contaminant 



Vegetation 
(not washed foliage) 



Surface Soil 
(0-5 cm) 



Aluminum 

Antimony 

Arsenic 

Boron 

Cadm ium 

Chromium 

Cobalt 

Copper 

Fluoride 

Iron 

Lead 

Manganese 

Mercury 

Molytxlenum 

Nickel 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 



400 

3 

5 

200 

5 (3 rural) 

20 (10 rural) 

10 

30 

35 

800 

100 (50 rural) 
500 
0.3 (0.1 rural) 

8 

25 (15 rural) 

2 

5 

600 

10 

200 



s 

20 

25 (1 HWS*) 
8 (5 rural) 
125 (75 rural) 
2S 

ion 



600 


(ISO rural) 


1500 




0.6 


(0.3 rural) 


5 




100 


(70 rural) 


3 




5 




ISO 




600 


(300 rural) 


*HWS 


- hot water 




soluble 
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Acid Rain 

Acidic precipitation has the potential to cause serious widespread 
effects on terrestrial ecosystems in certain areas of the world. In 
experiments using simulated acidic precipitation, a number of adverse 
effects have been produced in soils and vegetation. The adverse soil effects 
include the leaching of basic cations such as magnesium and calcium; the 
mobilization of soil-bound metals such as aluminum and iron; and changes in 
biological activity such as nitrification. In vegetation, the adverse effects 
observed include leaf cuticular erosion, lesions on the leaves, leaching of 
nutrients and reduced nitrogen fixation. With vegetation, a paradox 
sometimes occurs, in that the nitrogenous portion of acidic precipitation can 
act as a fertilizer and stimulate plant growth. Effects on native soils such 
as leaching of calcium and magnesium and increases in aluminum in soil 
solution have been associated with high atmospheric sulphate loadings. 

With respect to forest productivity, the excessive leaching of 
nutrients from the soil may result in impoverished tree growth. Studies 
conducted in Germany indicate that the increased mobilization of aluminum, 
caused by the reduction in soil pH by acidic precipitation may have toxic 
effects on tree roots. In the northeast U.S.A. the decline and death of red 
spruce forests in mountainous areas have been reported with acidic 
precipitation being implicated by some investigators as contributing to this 
syndrome. In Quebec and Ontario, sugar maple tree decline is currently 
being investigated in areas subject to high loadings of acidic deposition. 

In agricultural areas, effects from acidic precipitation are not 
expected to pose os great a potential problem as in undisturbed forested 
areas, because of the continual addition of lime and fertilizer to soil in the 
practice of more intensive crop management. 

Because of the potential threat that acidic precipitation poses to 
terrestrial ecosystems a program of monitoring, surveillance and 
experimentation is underway in Ontario by the Terrestrial Effects Working 
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Group of the Acidic Precipitation in Ontario Stwiy (Ministry of the 
Environment). At the Ministry's Brampton Controlled Environment Eacility 
indoor simulated acid precipitation chambers have been constructed that are 
capable of reproducing rain events with a specific duration, intensity and 
chemistry. Experiments to define vegetation injury symptomatology using 
the chambers are necessary to document and confirm suspected effects in 
nature. An outdoor mobile acid rain exclusion canopy system is located also 
at Brampton. This system covers tree seedlings or crops during ambient rain 
events while delivering acidic rain simulants to the plants. The use of such 
outdoor facilities more realistically simulates the environmental conditions 
under which trees or crops are grown and permits better estimates of crop 
dose-response effects due to acidic precipitation. 



Application of Phytotoxicology Slirvey Results in 
Achieving C<mtrol of Industrial Emissions 

The Ontario Ministry of the Environment has to its credit a number 
of accomplishments. The following are a few examples where results of 
Phytotoxicology surveys conducted in the vicinity of industries helped in the 
alleviation of pollution in the area. 

The degree and extent of damage to forests in the Sudbury area 
caused by sulphur dioxide fumes emitted by nickel smelting industries were 
documented by the Ministry. On the basis of data on economic damage to 
forests and deteriorating air quality the nickel producing companies were 
served Control Orders in 1970 to curtail their emissions. The reductions in 
sulphur dioxide emissions have resulted in little or no acute damage 
occurring currently to vegetation in the Sudbury area. Further reductions in 
emissions have been ordered in a staged program to reduce the contribution 
of sulphur dioxide to acid rain. 
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During 1965 to 1967, 58 farmers in the vicinity of a superphosphate 
fertilizer manufacturer at Port Maitland were awarded by arbitration, 
compensation payments amounting to $271,244.00 for damage to livestock 
and crops caused by fluorides. In 1968, a Control Order was served to the 
industry by the Ministry, and the company installed air pollution control 
equipment. These measures led to large improvements in the area. Only a 
few fluoride-caused injuries were found in 1968 and claims from these 
growers were heard by the Board of Negotiation with a total of $2,300 
recommended for payment. No monetary claims for damage were received 
in 1969, two were received in 1970, one in 1971 and none in the past 12 
years. 

The Phytotoxicology group documented in the early 1970's the first 
record in the world of the occurrence of visible injury on vegetation caused 
by airborne arsenic. Cold smelters in Northwestern Ontario were 
responsible for the emissions. Because of the finding of vegetation damage 
and toxic levels of arsenic in vegetation and soil in the area, the gold 
companies were served Control Orders to reduce their emissions of arsenic. 
The installation of pollution control equipment by the smelters has resulted 
in no arsenic injury to vegetation in the area since 1976. 

The Phytotoxicology group successfully solved a problem in 1975 of 
the sudden occurrence of damage on ornamental trees on about 200 
properties in a residential suburb of Toronto. Several industries are located 
in the area and the phytotoxicologists were asked to identify the 
contaminant that caused the injury and determine the industry that was 
responsible. A number of field surveys and laboratory examinations were 
conducted which diagnosed that the injurious effects were caused by an 
acute fumigation of hydrogen fluoride and that the source of the pollutant 
was a nearby oil refinery. The diagnosis was based primarily on the cellular 
damage caused to injured Scots pine needles. After the report was issued 
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the company accepted responsibility and compensated all claimants. The 
company was issued a Control Order to prevent the recurrence of high 
concentration fluoride fumigations, and no fluoride effects ha\e been 
observed in the area since 1975. 

Soil and vegetation surveys conducted by the Phytotoxicology 
Section in the vicinity of several secondary lead industries in Toronto 
showed that high levels of lead contamination occurred in neighboring 
residential areas. In cooperation with medical consultants from other 
agencies such as the Ministry of Labour, Toronto Board of Health and the 
University of Toronto, the high levels of lead in soil were correlated with 
elevated levels of lead in blood of some of the children living near the 
industries. The companies instituted measures to control the emissions of 
lead which have reduced fallout in the area. In addition, the 
recommendations of an Environmental Hearing Board were implemented, 
and soil with high levels of lead on about 50 residential properties were 
removed and replaced with uncontaminated top soil. 

ti addition to lead, the Phytotoxicology Section has documented 
the effects of several other heavy metals in the vicinity of industries in 
Ontario. Nickel and cobalt emissions from a nickel refinery have 
contaminated soil on several nearby farms resulting in crop injuries and 
yield declines that have been significant. The heavy metal fallout occurred 
over a period of several decades before the installation of pollution control 
devices by the company, and thus historical contamination of soil remains a 
persistent problem. Mercury emissions from a chlor-alkali plant have also 
contaminated soil and vegetables grown in neighboring residential gardens. 
Consultation is ongoing tyetween industrial abatement engineers and 
company representatives to resolve these problems. 

The Phytotoxicology Section determined that methane released 
from underground decomposing wastes at a large landfill site near Toronto 
was killing neighboring trees due to soil oxygen depletion and root 
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asphyxiation. A complex ventilating , system was installed by the company 
which has alleviated the problem, and no tree damage is now occurring on 
neighboring properties. 

In response to requests from an Indian Band on Cornwall Island, 
Phytotoxicology surveys documented extensive damage to vegetation and 
livestock in the early 1970's by emissions of fluorides from aluminum 
manufacturers located in New York State. The Phytotoxicology reports 
were used by New York State to impose control orders on the companies to 
reduce emissions of fluoride. As a result, the degree and extent of fluoride 
contamination of vegetation on Cornwall Island has been drastically 
reduced. In cooperation with the Canadian government, studies are 
continuing in order to assess current effects for use in pending lawsuits. 

Through field studies and controlled environment experiments, the 
Phytotoxicology Section has provided data for use in the formulation of air 
quality criteria and standards for air contaminants. A number of air 
contaminants which are more toxic to vegetation than to human health at 
low concentrations include sulphur dioxide, ozone, hydrogen fluoride and 
ethylene. Air quality objectives for these contaminants established by 
Ontario or by the Canadian government have been dependent on scientific 
data provided by the Phytotoxicology Section. 

The above account outlines some of the effects of phytotoxic 
pollutants and the controls placed on emissions to improve the quality of the 
air in Ontario. From industrial approvals, to the issuance of control orders, 
and the meeting of air quality criteria and standards, the work of the 
pihytotoxicologists has been of immense value to the Ministry of the 
Environment in managing Ontario's air resources. 
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ENERGY FROM WASTE -- 
TACKLING TWO OF SOCIETY'S PROBLEfIS AT ONCE 

BY 
THE HONOURABLE PHILIP ANDREWES 
ONTARIO MINISTER OF ENERGY 



I WISH TO THANK Mr . WALTER GiLES FOR THE 

opportunity to address the thirty-first ontario industrial 
Waste Conference. 

I AM HERE today TO TALK TO YOU ABOUT THREE ITEMS 
THAT I BELIEVE WILL BE OF INTEREST: FIRST, INDUSTRIAL 
productivity; second, public and CORPORATE COMMITMENT; 

and third, new business challenges. 

Before you think that I've been invited to the 

WRONG conference, LET ME ASSURE YOU THAT ENERGY FROM WASTE 

is the focus of my remarks. 

Many discussions on energy from waste deal only 

WITH THE DIRECT ENERGY AND ENVIRONMENTAL BENEFITS. AnD 
yet, for THE BENEFITS TO BE FULLY REALIZED, WE HAVE TO 
SERIOUSLY THINK ABOUT, AND ACT UPON, THESE OTHER ISSUES, 
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Let's first talk about energy from waste and 

PRODUCTIVITY. In THE PROCESS OF TURNING PRIMARY RESOURCES 
INTO MANUFACTURED PRODUCTS, WE GENERATE WASTE — LOTS OF 
IT. It IS THE PRICE WE PAY FOR OUR INDUSTRIALIZED AND 

urbanized society, 

But it is a price that is taking too high a toll. 
The high costs of raw materials for manufacturing 

AND THE dramatic RISE IN ENERGY PRICES OVER THE PAST 
DECADE HAVE MADE US VERY CONSCIOUS OF THE COST OF TURNING 
PRIMARY RESOURCES INTO SECONDARY GOODS. ThESE HIGH COSTS 

have made us very aware of the need to minimize waste in 
order to reduce costs. 

Such increases have contributed significantly to 

THE decline of PRODUCTIVITY IN OUR MANUFACTURING BASE IN 

Ontario. 

In the HIGHLY competitive ENVIRONMENT IN WHICH 
all INDUSTRIES FIND THEMSELVES, DOING SOMETHING ABOUT 
THESE COSTS IS VITAL TO STAYING COMPETITIVE. 
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Recycling the by-products of manufacturing is 
catching on. developing more energy-efficient processes 

'is ALSO GAINING GROUND. So IS RECOVERING AND CONSERVING 
WASTE HEAT FROM THE MANUFACTURING PROCESS. 

An EXAMPLE OF THE LATTER THAT COMES TO MIND IS 

THE St. Lawrence Cement Company in Clarkson. The company 

IS now USING SLAG FROM HAMILTON STEEL MILL OPERATIONS 
instead of LIMESTONE IN ONE OF ITS KILNS TO PRODUCE CEMENT. 

Cement produced from slag does not require the 
normally high temperatures needed for firing cement 

produced FROM LIMESTONE. 

What this means is significant cost and energy 

SAVINGS, 

St. Lawrence Cement also saw an opportunity to 

USE heat RECOVERY/ AND MOVED ON THAT/ TOO. WaSTE HEAT 
FROM THE LIMESTONE KILN IS NOW BEING USED TO DRY THE SLAG 
IN THE NEW OPERATION, 
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Why is St. Lawrence Cement doing this? For one 

VERY GOOD REASON: IT MAKES GOOD ECONOMIC SENSE. ThE 

'company will save an estimated $450/000 each year and 
achieve a three-year payback on a total investment of 
$1/165/000. The federal and provincial governments 

PROVIDED $88/000 each toward THE COST OF THE PROJECT. 

Trading wastes can also make sense, One 
industry's throwaways may be another industry's 

FEEDSTOCK. ThE CANADIAN WaSTE EXCHANGE/ LOCATED AT THE 

Ontario Research Foundation/ is helping to match up the 
TWO. For a one-year period ending in May of this yeaR/ 

approximately 214/000 tons of industrial WASTES WERE 

exchanged. This displaced more than six million dollars 

worth of primary MATERIAL PURCHASES, 

St. Lawrence Cement and the Waste Exchange are 

ALSO two good examples OF MY SECOND TOPIC — PUBLIC AND 
corporate COMMITMENT. 

We have a COMMITMENT TO MANAGE OUR WASTE IN WAYS 
WHICH WILL NOT LEAVE A LEGACY OF PROBLEMS FOR FUTURE 
GENERATIONS, 
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The key issue is this: what, realistically, can 
be done to reduce landfill requirements and recover the 
"Important materials and energy components of waste? How 
can we make a significant dent in the more than six 
million tonnes of garbage we need to dispose of annually 
IN Ontario? 

The Ontario government believes that energy from 

WASTE will help US SOLVE THIS DILEMMA. In THIS REGARD, 

THE Ministry of Energy is working closely with the 
Ministry of the Environment to develop energy recovery as 

AN INTEGRAL PART OF THE FOUR R's MY COLLEAGUE, AnDY BrANDT 

discussed yesterday. 

Even after separation of materials, 80 per cent 
OF wastes remain and must be disposed of. 

It is in society's best interests to reduce 
landfill volumes while stabilizing the costs of disposal 
through the recovery of the resource values in waste. 
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Energy recovery from waste which cannot be 
separated at source makes sense, and experiences in many 

'PARTS OF THE WORLD PROVES THAT IT CAN WORK. ThERE ARE 
MORE THAN 360 PLANTS BURNING 180,000 TONNES OF REFUSE PER 
DAY AROUND THE WORLD. ClEARLY, WE'vE GOT SOME CATCHING UP 
TO DO. 

It is BECOMING MORE AND MORE DIFFICULT IN CERTAIN 

areas of the province to find large amounts of space for 
landfill sites. contrast that to the relatively small 
space needed for an energy from waste plant, and one can 
readily see why they are an attractive alternative for 
that reason alone. 

Another equally attractive reason — squeezing 

VALUABLE ENERGY FROM THE THROWAWAYS OF BOTH INDUSTRY AND 
SOCIETY BRINGS ME TO MY THIRD TOPIC: BUSINESS CHALLENGES. 

The OBJECTIVE of the province IS TO MAKE THESE 
PROJECTS commercially VIABLE, TO THE POINT WHERE VERY 
LITTLE GOVERNMENT ASSISTANCE WILL BE REQUIRED TO GET THEM 
STARTED AND TO KEEP THEM OPERATING. HoWEVER, THE ONTARIO 
GOVERNMENT RECOGNIZES THAT FINANCIAL SUPPORT IS REQUIRED 
TO HELP GET THE TECHNOLOGY OFF THE GROUND AND INTO THE 
MARKETPLACE. 
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Making energy recovery from waste a commercial 
reality is no small challenge. municipal solid waste 
"projects are complicated/ require long lead times and are 

COSTLY. 

There are several factors that will lead to 
commerical success in energy from waste. now/ to briefly 
outline these factors: 

customers who pay commercial prices for steam and 

POWER; 

tipping fees that reflect long-run costs 
equivalent to landfill replacement and; 

a realistic return on investment for private 
investors. 

However, let's not discount the principal risk 
factors, which are: 

finding suitable proponents to build, operate and 
manage the facilities; 
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COMPLEX INSTITUTIONAL AND BUSINESS ARRANGEMENTS; 

ECONOMIC CLIMATE ~ INTEREST RATES AND 
COMPETITION FOR SCARCE CAPITAL; 

UNCERTAINTY IN FUTURE ENERGY PRICES. 



It is no coincidence that these factors are 

PRECISELY those NEEDED TO GET OIL AND GAS MEGAPROJECTS OFF 
THE GROUND. 

The MAIN DIFFERENCE IS IN THE ORDER OF THE 
MAGNITUDE. In THE CASE OF OIL AND GAS MEGAPROJECTS. THE 
CAPITAL IS IN THE 20 TO 40 BILLION DOLLAR RANGE. In THE 

case of energy from waste/ investments will be in the area 
of 10 to 100 hundred million dollars. 

This may seem small by comparison, but it works 

OUT TO BE a great DEAL WHEN IT CONCERNS CAPITAL AT THE 
MUNICIPAL LEVEL. 
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Fiscal restraint is a long-term reality for the 

PROVINCE and the MUNICIPALITIES. FINANCIAL RESPONSIBILITY 
"MUST BE EXERCISED IN THE PLANNING, CONSTRUCTION AND 
OPERATION OF ENERGY FROM WASTE FACILITIES. 

The PROVINCE and municipalities by themselves 

CANNOT MAKE ENERGY FROM WASTE WORK, ThE PRIVATE SECTOR 

must be involved through a commitment of capital/ 
technical expertise and on-site management. 

These facilities must eventually be able to stand 
ON their own financial merits. 

The point is this: there are no easy answers, 

AND NO quick FIXES TO SOCIETY'S WASTE DISPOSAL AND ENERGY 

problems. 

Despite the fact that energy from waste 
represents a significant business challenge/ there are a 

host of ENCOURAGING ACTIVITIES TAKING PLACE IN ONTARIO. 
The FORESTRY INDUSTRY HAS PRODUCED STEAM AND POWER FROM 
THEIR WASTES FOR YEARS. SEVERAL OTHER MAJOR INDUSTRIES, 
SUCH AS 3M, THE FORD MoTOR COMPANY, AND BF GOODRICH ARE 
ACTIVELY CONSIDERING ENERGY FROM WASTE FACILITIES. 
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The type of waste varies; they could be using 

THEIR OWN IN-PLANT WASTE/ I NDUSTRI AL/cOMMERCI AL WASTE FROM 

other sources and even residential waste. 

Perhaps the most publicized project to date is 

THE planned STATE-OF-ART ENERGY FROM WASTE FACILITY FOR 

London Victoria Hospital. 

When in operation, the plant will process 270 

TONNES A day, OR 80 PER CENT OF THAT CITY's GARBAGE 

(population: 265/000)/ plus 30 tonnes of dry sewage sludge 

FROM THE city's GrEENWAY POLLUTION CONTROL PLANT. ThE 
recovered ENERGY WILL SUPPLY MOST OF THE STEAM AND 
ELECTRICITY NEEDS OF THE EXPANDED VICTORIA HOSPITAL AND 
other HOSPITALS ON THE SITE. 

The PROJECT underwent a thorough environmental 

REVIEW before IT RECEIVED THE NECESSARY APPROVALS. A 
request for CAPITAL ASSISTANCE IS CURRENTLY BEFORE THE 

Ontario Cabinet, and a decision should be announced 

SHORTLY. 
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For the federal government's part, grant programs 
SUCH as Forest Industry Renewable Energy Program or FIRE/ 
AND the Class 34 tax incentive program, must be maintained 
TO ensure commercialization of energy from waste. That 

WAY, the private SECTOR COULD MOBILIZE LARGE POOLS OF 

private capital. 

For the province's part, we will continue to set 
the stage by providing 50 per cent of the cost of 
development and some capital support for a limited number 
of projects. We will do everything in our power to 
provide a favourable climate by helping to remove 
institutional barriers. 

Municipalities must also play a pivotal role in 

THE development OF ENERGY FROM WASTE. FiRST AND FOREMOST, 
THEY MUST BE WILLING TO PLAN FOR ALTERNATIVE DISPOSAL 

METHODS. Landfill is not the be all and end all. 

They must be willing to look beyond the upfront 
costs. There is no doubt that a landfill site is cheaper 
to start than an energy from waste plant. But, taken over 

THE life span OF BOTH, ENERGY FROM WASTE PLANTS ARE COST 
competitive, WHEN FACTORS SUCH AS THE EXTENSION OF 
LANDFILL OR THE COST OF OPENING AND OPERATING NEW SITES 
ARE TAKEN INTO ACCOUNT. 

- in - 



Equally important is the encouragement and 
support that municipalities can extend to private 
interests willing to get into this field, i might add 
THAT Quebec City/ Charlottetown and Hamilton have 

AGREEMENTS WITH WASTE MANAGEMENT COMPANIES TO OPERATE 
THEIR ENERGY FROM WASTE FACILITIES. 

And. LAST, BUT NOT LEAST, MUNICIPALITIES MUST BE 
PREPARED TO ANSWER THE CONCERNS OF ITS RESIDENTS. ThIS IS 
RECENT TECHNOLOGY FOR NORTH AMERICA. NATURALLY, THERE ARE 
GOING TO BE MANY QUESTIONS. 

In SUMMARY, Ontario is poised and ready to 
capture the opportunities for energy alternatives in the 
decades ahead — opportunities such as the recovering of 
energy from waste. 

Ontario's productivity will be enhanced. The 
challenge is to use less energy and materials in our 
manufacturing processes. Energy from waste can help meet 

THIS challenge. 
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But. as I have tried to show in my remarks, 
public and private commitment are absolutely essential. 
Just about everybody is operating under some financial 
restraint. so all parties must be prepared to work 
together/ to share the risks as well as the rewards. 

This is starting to happen in Ontario/ as I 
POINTED out. Energy from waste and business go hand in 

HAND. It is a new business challenge AND/ FROM IT, IS 

emerging a new breed of energy company. already in north 
America, there is an estimated $3-billion invested in 
energy from waste projects. 

Energy from waste facilities make a great deal of 
SENSE. They represent an environmental management 

PRACTICE THAT STRESSES RELIANCE ON THE "INCOME" FROM OUR 
NATURAL RESOURCE BASE, AND NOT A FURTHER "WITHDRAWAL" FROM 
THE planet's capital. 
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They represent a political and social will to 
tackle our growing waste disposal problems now . 

They represent an opportunity for a better, more 
sustainable future for all of us. 

Thank you. 
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TO ENERGY SYSTEMii 

by 
G.C. Chi^amore, Manap;cr,Muni cipal 
Waste Unit ,BiomaBs/Energy from Waste 
Section, Ontario Ministry of Energy, 
Toronto 



INTRODUCTION 

Tne waste which we put out for pick up tnis morning can provide 
energy for offices, hospitals, industry or nomes to-morrow. 
Altnougn tnis nas been nappening in Europe for many years, it 
nas not oeen adopted in Ontario. 

Tnis morning, I want to give an overview of the technology that 
is availaoie to convert the energy value in MSW to a useful 
form and to give some personal comments on their application. 

TECHNOLOGIES AVAILABLE 

The technology systems wnich are available or under development 
include : 

mass Durning incinerators 
, modular incinerators 
. semi-suspension burning systems 
. refuse derived fuel systems 
• gasif ication/pyrolysis systems 

Some comments and key features of each system are provided as 
follows: 

MASS BURNING INCINERATORS 

Tnese systems are characterized by the direct comoustion of 
waste witnout size reduction or waste processing. Only the 
very oulky waste is reduced in size by a shear in order to 
allow the waste to enter the furnace. 

Tne units are characterized by a moving grate system. There 
are a number of suppliers witn unique designs and claims for 
special features for that design. These grate systems are 
typically supplied from Europe. For purposes of energy 
recovery, tne units can be either water wall or refractory 
lined witn a waste heat boiler. 

On tne sloping grate which is typical of most of these systems, 
a number of reactions occur, 

drying 

distillation 

combustion 

ourn-out 
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FEATURES 

« well established tecnnology 

,*: over 40 years of operating history 

s rugged and reliable 

. can produce high pressure steam for power generation 

• high building profile 

:m nign capital cost per daily ton 

* common size range of 100 T/D to 750 T/D per unit, 
use of pit and crane for waste handling 

APPLICATION 

Tne mass ourning systems can be considered for almost all 
situations, however, from a practical sense, economics rather 
than technology will likely show that these systems will not be 
competitive oelow 300 tons per day capacity. The energy 
product can oe steam, hot water or electricity. 

MODULAR INCINERATORS 

The modular incinerators were developed in USA in unit sizes of 
less tnan 10 T/D. Typical applications for MSW are in unit 
sizes of 25 - 75 T/D with some systems having a capacity in 
excess of 100 T/D per unit. 

Tnese systems also burn waste without size reduction and 
usually are designed to handle residential waste or commercial 
and industrial waste. Tney are typified by a two chamber 
design witn final comoustion taking place in the secondary 
chamoer . Tne design usually incorporates the capacity to use 
auxiliary fuel in the secondary cnamoer to maintain comoustion 
temperature at a minimum level. 
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two chamber design 

lower levels of excess air reguired 

small unit sizes 

about 10 years of operating history on MSW 

lower energy recovery efficiency than mass 

Durning (55-60 vs 65-70) 

lower capital cost per daily ton 

commonly use a fiat floor and a front end loader 

for waste nandling. 
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These systems were developed for waste capacities nominally in 
tne range of 100 T/D. Plant capacities in the 200-300 T/D 
range are now operating but the practical upper limit has yet 
to be reacned. The energy product is usually steam of 
relatively low pressure ( 200 psi) nowever systems capable of 
producing steam at up to 600 psi are operating. At this 
pressure, co-generation of electric power can oe considered. 
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SEMI-SUSPENSION BURNING SYSTEMS 

Tne comoustion system was adapted from waste wood ourning 
boilers and requires processing of the waste before it can be 
burned. Tne unit operations are as follows: 

size reduction to 6" or less 

* removal of some of the non-comoustible material 
usually limited to ferrous metals 

ourning in a dedicated boiler designed for the fuel 
burning takes place partly in suspension with final 
burn-out on a grate 

FEATURES 

. limited operating experience 

not suited for plant sizes oelow aoout 400 T/D 

(economies of scale} 

lower excess air requirements tnan mass burning 

higher energy recovery efficiency 
. lower capital cost per daily ton than for mass ourning 

adaptable for material recovery 

APPLICATION 

Tne practical limitation for tbis tecnnology would be for 
projects witn a capacity greater tnan 400 T/D. Tnis tecnnology 
can be adapted to incorporate material recovery as tne 
tecnnology and markets develop. The energy product can be 
steam, hot water or electricity, 

REFUSE DERIVED FUEL SYSTEMS 

Interest in tne RDF systems was greatest in the *70's and 

although these systems were being considered throughout the 

world, tney were pursued more vigorously in North America. The 
unit processes include: 

• primary snredding 

. screening or air classification to remove tne 

non-comoustibles 
, secondary shredding 

classification 

storage 

For densified RDF, additional processing such as drying, 
cnemical treatment and pelletizing or briqueting takes place. 
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FEATURES 

produces a fuel whicn can be: 
transported and stored 

burned in existing toilers or cement kilns 
Dlended witn otner fuels 
. limited successful operating history 
, lower capital cost per daily ton 

higher operating costs 
. prooiems witn waste processing sucn as explosions in 

tne primary shredder 
, densified RDF systems has^e hign maintenance costs 
, most readily adaptable for material recovery. 

APPLICATION 

Tne refuse derived fuel systems provide greater flexibility for 
material recovery, nowever , in Ontario, tne market sector for 
solid fuels is quite limited. industries sucn as tne cement 
industry are aole to use low quality fuels but at the moment, 
it is economics not tecnnology wnich limits the use of RDF. 
Tne energy product is a solid fuel wnich could displace oil, 
natural gas or coal. 

PYR0LY3IS/GASIFICATI0N SYSTEMS 

A great deal of work has been done to develop gasification and 
pyrolysis systems oecause of the advantages which these systems 
can offer. Consider for example the expenditures by Monsanto 
on its Langard system - rotary kiln gasifier; union Caroide and 
Anaco rorrox on slagging gasifiers and otners such as 
Occidental. 

Interest in gasification continues altnougn work appears to be 
concentrated on more uniform waste materials sucn as wood 
residues. Researcn witn MSW is continuing at a number of 
locations out more work is required before pilot scale 
facilities cna be considered. Tne Ministry has oeen approached 
for funding assistance to develop a gasifier whicn has evolved 
from work done at Redwood City California but no funding 
commitment nas been made. 

On tne international level, a system is reported to be 
operating in Italy producing an oil and a solid char. To date 
we nave not been able to substantiate the claims made for this 
Rossi process. Researchers at Mancnester University Institute 
of Science and Tecnnology are working on a process to convert 
garbage to oil but, to my knowledge, the development is still 
at the laboratory scale and is not ready for pilot scale 
testing. 
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These developing systems continue to oe of interest, however 
they are not critical to the success of tne energy from waste 
industry. 

POLLUTION CONTROL 

Incineration of municipal refuse, lilce any other combustion 
process, results in a discharge of flue gas, vapours, liquids 
and particulate to the atmosphere. until recently, an 
efficient electrostatic precipitator for control of particulate 
and a tall stact( for tne dispersion of gaseous pollutants has 
been adequate to meet air pollution requirements. 

Tne increasing amounts of chlorinated plastics in the waste 
steam nas raised concern over the environmental effects of tne 
acid gases produced in the incineration process. There is a 
trend towards tne installation of flue gas scrabbing systems to 
control the emission of acid gases. 

Two basic scruboer systems nave been used - a wet scruboer 
system using a wasning fluid containing cnemical reaction 
compounds in solution and the semi-dry scruboer where the 
cnemical reaction compounds are sprayed into the flue gas in 
tne form of a slurry. 

Flakt nas developed a new system for flue gas cleaning with dry 
absorption of the acid gas components. The first system was 
installed at the Sysav plant in Malmo Sweden. The process 
layout of tne Sysav plant is snown in Figure 1. Test results 
carried out with that system in 1983 are shown in Table 1. 

In a review of air pollution control technology completed for 
tne ministry, the author concluded that tne reduction of 
gaseous pollutants will become a requirement in tne near 
future. In his opinion, dry absorption systems followed by an 
electrostatic precipitator or a fabric filter are best suited 
for controlling particulate and gaseous emissions from tne 
combustion of municipal solid waste and could be considered 
oest availaole control tecnnology. 

In my opinion, tne experience at the public hearing for the 
Victoria Hospital Energy from Waste Project supports tne claim 
tnat tne oest available control technology must be utilized. 

THE TECHNOLOGY PUZZLE 

In addition to the complex choice of technology, there are a 
number of otner factors wnicn add to the pieces in the puzzle. 
Tnese include: 

plant size 
* utilization factor 
co-generation 
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, impact of cnanges in waste composition 
I impact of source separation or recycling 
processing for material recovery 

Tnere is no easy answer to tnese questions but a successful 
project doesn't just happen - it requires proper planning. 
Tnere are some general rules which should be followed: 

1) Be sure of the waste supply, 

2) fie sure of your market. 

3) Consider all appropriate tecnnologies. 

4) Recognize and manage project risks. 

5) Protect tne environment. 

Summary 

in conclusion, there is a wide range of proven technology 
systems which can be utilized to recover energy from waste. As 
well, tnere is a growing Canadian industry which is prepared to 
supply turn-key or full service systems to industry or 
municipalities. It is no longer appropriate to ignore the 
opportunities for extracting energy from waste because "garbage 
is not our business". We need to look at the other side of the 
coin wnich says that those materials which we have been 
discarding are not waste out a resource. 

rte must utilize this resource to conserve our diminisning fuel 
supplies and at the same time recover materials for recycling. 
Energy from waste is not a panacea but it is an option that 
provides many opportunities. Our challenge is to use our 
engineering and Dusiness skills to develop those opportunities 
to the Benefit of society. 
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TMF Ffniif»(iir«; of energy from municipal solid waste projects in Ontario 

lIsIoNSfJoM T^E LONDON VICTORIA hospital ENERGY FROM WASTE PROJECT 

by 
"confultinr . Toronto, Ontario 



I would like to thank the organizers of the Conference for the 
opportunity of speaking to you today on the economics of energy from 
waste projects in Ontario. 

Economics appears to be the primary peoccupation of proponents and 
prospective proponents of energy from waste (EFW) projects in Ontario. 
The major questions about EFW technological performance appear to be 
resolved, so the key issue is whether or not EFW can make money. 

1. Some General Conclusions Concerning EFW Economics in Ontario 

Does EFW make economic sense? Part of the problem in answering this 
question for Ontario is that it is wery difficult to generalize from the 
feasibility studies done to date. While a wide variety of projects have 
been analyzed in Ontario, the lack of a consistently applied, 
comprehensive approach to economic evaluation makes it extremely 
difficult to come to firm conclusions about the economics of EFW in 
Ontario. 

With this caveat clearly in mind, I would like to indicate what the 
evidence seems to indicate. EFW can make economic sense, but only under 
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certain conditions. I have looked at projects with nominal internal 
rates of return ranging from -30% to +30% {real rates of return in the 
-20% to +20% range). The ones that are economically attractive appear to 
have two, or more, of the following characteristics: 

1. Energy utilization and avoided cost are comparatively high, 

2. The avoided costs of municipal solid waste disposal and/or 
collection are comparatively higher. 

3. The proponent captures most of the economic benefits generated by 
the project. 

4. The rate of return on investment demanded by the proponent is not 
particularly high. The most attractive projects I have seen yield 
real rates of return on total capital in the 10 to 15% range. 
This return is normally quite acceptable to public sector 
proponents, but may not be adequate for some private sector 
investors. 

5. The project's economic analysis makes assumptions about energy 
price increases that would be considered optimistic by the current 
conventional wisdom. 

What about the current economic outlook and present perception that 
energy prices are not likely to increase at nearly the same rate that we 
thought they would increase two or three years ago? It is obvious that 
the decrease in projected energy prices leads to a decrease in return to 
these projects. The key issue is whether the decline is sufficiently 
steep to render the projects economically unappetizing. It is difficult 
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to generalize. Our experience with the Victoria Hospital project may be 
indicative, however. When we recently ran a scenario of future energy 
prices which projected a real decline over the next two years, on average 
5%, with 0% real increase after that to the end of the project's economic 
lifetime, the outcome remained significantly positive in net present 
value terms (we used a discount rate of 5% real). Naturally the rate of 
return decreased, and the economic attractiveness to the proponent went 
down, but the project was not rendered an economic non-starter as a 
result. 

2. Economic Analysis and EFW Projects - Lessons From the 
London Victoria Hospital Project 

With these overall considerations as an introduction I would like to 
touch on two issues. The first, is the kind of economic analysis that I 
have found useful for EFW projects. The second is EFW project 
characteristics which can help their economic performance. I am going to 
deal with these principally by talking about the EFW project which is 
currently proposed for Victoria Hospital in London, Ontario. This is the 
project which is the furthest along the road to approval in Ontario and 
it is the project with which I am most familiar. My firm did the 
economic analysis for the project. 

I want to linger for a moment on the first issue -- the kind of economic 
analysis which I have found most useful for EFW projects. When I talk 
about being useful, I do so from a number of angles. The first is from 
the point of view of assessing how EFW projects actually perform 
economically, how they actually stack up. The second concerns utility 
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from the point of view of assisting in the negotiations amongst the 
principal parties involved in the project -- such as the energy user, the 
supplier of solid waste, and the builder and operator of the plant. The 
final perspective entails utility in terms of what seems to help in 
dealing with governmental requirements -- during grant negotiations and 
for regulatory approval. If you are involved with EFW in Ontario, you 
will be dealing with the federal and provincial governments for grants 
and routine approvals, and you may very well become involved in the 
Environmental Assessment process. 

I would like to give you some details on the Victoria Hospital project 
before going any further. The proposed project produces steam and 
electricity. The electricity is co-generated and all of it is used by 
the Hospital. The primary fuel is municipal solid waste; the 
supplementary fuel is natural gas. The plant will also incinerate 
municipal sewage sludge. Plant capacity is 300 tons a day for municipal 
solid waste (as currently proposed, 3 incinerators at 100 tons per day 
each). This is equivalent to 88,000 tons per year at 85% capacity. The 
sewage sludge component has a capacity of 220 tons per day (20% dried 
sol ids). 

Victoria Hospital is engaged in a large facility expansion at its 
Westminster Campus. The EFW project arose out of this expansion. The 
mechanical engineers for the Hospital, The ECE Group, who have expertise 
in the EFW area, suggested the Hospital consider an EFW project for its 
steam plant. The Hospital saw this as a potential opportunity to save on 
its operating costs. The City of London viewed it as a potential cost 



saver, a way to deal with its solid waste problems and a potential 
solution to its sludge management concerns. 

Figure 1 will give you some idea of what stages a project like this goes 
through on the path to approval. The project is currently involved in 
preparations for tendering -- stage 6. I will now go through each of the 
points in Figure 1, briefly describing the background and status of each. 

The pre-feasibil ity analysis was undertaken by The ECE Group as part of 
its assessment of the expansion of the Hospital's steam plant. This 
analysis found the project to be technically feasible and economically 
attractive. This work resulted in the decision to proceed to a 
full-blown feasibility analysis. 

The feasibility analysis was funded under a cost-sharing agreement with 
the Ministry of Energy; and included the Ministry of Health, City of 
London as well as the Hospital. My firm became involved at this point, 
as did MacLaren Engineers, who provided the engineering expertise for the 
sludge component of the plant. The detailed feasibility analysis 
concluded that the project was technically feasible, economically viable 
and financially feasible. 

At this point, in order to ensure that the major details between the key 
project actors were in place, an agreement was negotiated between 
Victoria Hospital and the City of London. This agreement was needed to 
tie down a number of details — principally, the supply of solid waste, 
the tipping fees for solid waste and sludge, and the capital contribution 
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from the City, 

The fourth stage, that of obtaining government approvals, was begun in 
the winter of 1981. A number of routine approvals were required 
including those under the Environmental Protection Act, Municipal Board 
approvals, etc. In addition, in order to deal with the environmental 
concerns surrounding the project, the Hospital voluntarily designated 
itself under the Environmental Assessment Act. The decision was made to 
deal with a number of these regulatory matters together under the 
Consolidated Hearings Act (1981) before the Joint Board (Environmental 
Assessment Board and Ontario Municipal Board). 

The documentation for the Environmental Assessment was prepared in July 
1982. Review and document supplementation took place after this, with 
hearings beginning in early 1983. The hearings finished in late spring 
of 1983. Final approval for the project was given in the fall of that 
year. 

With major approvals in hand, the project proponents engaged in grant 
negotiations with the federal and provincial governments. These were 
recently completed. With the tentative grant levels fixed, the proponent 
was prepared to move to the tendering process. Tendering documents are 
currently being prepared, 

I would now like to go back to stage 2, the point at which the 
feasibility analysis was being done, since I want to describe to you the 
approach that we took in preparing the economic analysis for it. 



Figure 2 outlines the options considered and the general approach taken 
by the economic assessment. For the feasibility analysis, we considered 
three major options -- no EFW project {a conventional energy plant), an 
EFW project including the incineration of sewage sludge and an EFW 
project with no sewage sludge. For both of the EFW project options we 
looked at variations of plant size and also examined the effect of 
including electrical co-generation. 

The feature of the overall approach that I would like to stress is that 
we broke the analysis into two major components — a least cost overview 
and an analysis from the proponent's perspective. I will discuss this 
distinction below. 

For each of the two components we based our analysis on a "base case" 
which we defined with relatively conservative assumptions. That is, we 
selected assumptions about technology, energy performance, costs, 
revenue, etc. which would tend to err on the side of underestimating the 
attractiveness of the project. 

Least Cost Analysis : 

The purpose of the least cost analysis is to identify the true cost 
differences between the EFW option or options and the alternative that 
would be pursued if an EFW project were not undertaken. Thus the 
analysis is performed independently of grants, distributional 
considerations, and financing details. In other words, cost implications 
of each alternative are assessed regardless of who incurs them -- no 
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grants, no tipping fee assumptions (we ignored the specific deals that 
are made including any break on energy prices) and no financing 
assumptions (no debt/equity split, lease vs loan, etc.) 

I should point out that this analysis formed the basis for all of the 
subsequent economic work we did for the project. All of the EFW 
feasibility studies that I reviewed before doing this project and most of 
the ones I have looked at since ignore this "least cost" perspective. 
They look only at the project from the proponent's perspective, a 
perspective which inevitably involves distributional considerations — 
grant, financing details, etc. This severely restricts the analysis and 
can create serious misperceptions about the project's economic 
performance. 

The net present value of the EFW options was compared with the no EFW 
option. The base case was assessed and a sensitivity analysis was 
performed for a number of key variables: discount rate, energy prices, 
general inflation rate, and capital costs of the energy from waste 

plants. 

As indicated in the second part of Figure 3, each option's costs included 
three major components -- Victoria Hospital's energy costs, the City of 
London's solid waste costs and the City of London's sewage sludge costs. 
The costs were calculated as the expenditures that would be made in the 
year in which they are actually made over the project's lifetime, 
beginning with the construction period and ending with the last year in 
the economically useful lifetime of the plant (a 20 year operating period 
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for the EFW plant). 

This highlights the importance of being comprehensive, and of estimating 
the actual costs that are likely to be incurred under each option. This 
latter point means that it is not possible to use average solid waste 
collection disposal cost for example, as a surrogate for what is likely 
to happen to solid waste disposal costs with the EFW plant 
implementation. 

For Victoria Hospital energy costs, all of the cost associated with 
building and operating the energy plant were included. 

Each option's solid waste transportation costs were calculated by 
modelling the transportation routes. Landfill operating costs were 
calculated by relating expenditures to volume hauled. In the case of the 
conventional plant, the transportation and landfill operating costs were 
calculated on the basis of handling the total projected quantities of 
solid waste generated in London. For the EFW options, the transportation 
routes and landfill operating costs were calculated on the basis of the 
projected quantities of solid waste being routed to the Hospital EFW 
plant rather than to landfill. 

The year in which new landfill capacity would be required was calculated 
for each of the options. The cost of the landfill acquisition was 
projected including the full range of legal and related expenses 
associated with landfill approval, as well as land acquisition costs. I 
should point out that the assumptions made were quite conservative -- we 



assumed that London could acquire the same landfill at the same as it 
cost to acquire it during the middle 1970's. 

A similar approach was taken to calculating the costs of sewage sludge 
management, including the transport and incineration of sludge. Both the 
capital and operating costs of incinerating the sludge were taken into 
account. 

The results of the base case analysis showtid significant savings at a 
discount rate of 5% real. The sensitivity analysis revealed a positive 
net present value over a wide range of assumptions. (See the first part 
of Figure 3 for a list of sensitivity analysis variables). 

The results of the analysis which were prepared for the project at a 
later stage {during the Environmental Assessment Hearings) are presented 
in Figure 4. The EFW option with sludge is compared with the no EFW 
option. This summarizes the cost for each option in total -- energy, 
solid waste and sludge costs are all rolled together. You will note that 
the energy from waste project has higher costs in the first two years 
(the construction period for the project), but lower operating costs 
throughout the rest of the plant's lifetime. You will also note the 
relatively small difference between operating costs in the early period. 
In part this reflects the assumption of relatively low operating rates 
for the plant in the first two years after plant start-up. The effects 
of landfill acquisition are shown by the two arrows. 

I would like to return to the analysis of the project from the 
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proponent's perspective. It takes into account the kind of factors 
listed in Figure 5. Thus the distributional effects of the proposed 

project, including the tipping fee and energy prices negotiated, the 
capital contributions made by other parties, the grants obtained from 
government and interest rate on short and long term finance are all 
considered. 

Figure 6 shows the projected savings to Victoria Hospital under 
assumptions that were made at a relatively early point in the project 
analysis. As you can see, the project savings are considerable. 
However, the initial period of the project's cash flow is taken up with 
covering a shortfall. This explains some of the financing problems 
encountered by these projects — they are capital intensive, generally 
requiring a relatively high debt load. 

The analysis of the project from Victoria Hospital's perspective revealed 
significant economic savings for the Hospital. On this basis the 
Hospital decided to proceed with the project. 

I would like now to turn to some of the advantages of undertaking the 
economic analysis in the two parts described above. As Figure 7 
indicates, the two part approach gives both an evaluation of the 
performance and attractiveness of the project to the proponent and 
provides a firm basis for testing project restructuring. The least cost 
analysis provides a useful input into negotiations among parties, since 
it makes it clear to those involved what the total savings of the project 
are. It also assists in dealing with the government -- government is 



interested both in the overall project "cost benefit" (as embodied in the 
Environmental Assessment process) and in the specific economic advantages 
and disadvantages to the proponent. 

The two part approach proved to be extremely useful for the Environmental 
Assessment process. The Environmental Assessment Act defines economics 
to be part of the "environment" considered. Thus, economic evaluation is 
a necessary part of an environmental assessment. The Act emphasizes the 
importance of considering alternatives to the proposed project; 
consequently, the approach of identifying the major alternatives and 
analysing them separately is quite useful. 

When we undertook the Environmental Assessment for the Victoria Hospital 
analysis we were able to draw heavily on the work that we had done on the 
feasibility analysis. We extended the assessment to include both a 
number of additional options (eg., moving the plant some distance from 
the Hospital) and to include the regional economic impacts with the 
project -- effects on provincial gross domestic product and impacts on 
employment. 

The evidence that an analysis such as the one undertaken by us for 
Victoria Hospital can be useful in the Environmental Assessment process 
was indicated by the fact that the Joint Board showed an interest in both 
parts of the analysis. The Board wanted to see both the least cost 
analysis -- the indicatidn of the "true worth" in ecofioimic terms of the 
project -- and the attractiveness of the project to the proponent. 



In conclusion, I would like to discuss some of the distinguishing 
characteristics of the Victoria Hospital project. As Figure 8 indicates, 
the Hospital is the proponent of the project. This has a number of 
advantages. First of all, because the Hospital is in the public sector, 
its "hurdle rate of return" — the economic return it expects -- is not 
high, at least in comparison with some private sector proponents. 
Secondly, because the Hospital is the energy user, it captures the full 
value of the energy savings. It is not forced to use energy pricing as a 
marketing incentive. The energy savings are high, in part because the 
Hospital has such an attractive energy load -- relatively flat in 
comparison with other EFW projects (7 day a week, 52 weeks a year). The 
market risk of the project is minimal, since it is virtually certain that 
the Hospital will continue to exist and demand the energy provided by the 
plant. 

Thus, the projected energy savings captured by the project proponent are 
quite high. On the other hand, the City of London's solid waste disposal 
costs tend to be on the low side. The City has ample landfill capacity 
for the next 15 years or so. However, the location of the EFW plant will 
help with transportation costs and the decrease in quantities flowing to 
the landfill will cut down on operating costs. It is these latter two 
components which comprise the savings upon which the (comparatively low) 
tipping fee is based. 

« 

The two major players were able to negotiate a satisfactory agreement. 
All of the important considerations involving the supplier of solid waste 
and the proponent were dealt with. An agreement of this kind is 
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essential , 

It is difficult to overemphasize the importance of financing. Because 
these plants are capital intensive, financing is critical. Financing 
considerations should enter in right at the beginning of project 
assessment. At present it appears certain that the Victoria Hospital 
project will be financed using a lease arrangement. This will permit the 
passing through of Class 34 tax deduction advantages to the private 
sector lessors, giving the proponent a lower rate on long term debt than 
would be otherwise obtainable. Other features including a cash flow 
deficiency guarantee have helped distribute project risks. 

The project has shown itself to be relatively resilient to changing 
conditions. The altering perspectives on energy prices, as I mentioned 
previously, have decreased the returns expected from the project, but not 
to the point where the project is no longer attractive. However, I 
should emphasize that the project cannot take much more of this kind of 
decline 1n expected revenue without a serious deterioration in economic 
performance. 
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FIGURE 1 

PRINCIPAL STAGES IN PROJECT EVALUATION 
AND APPROVAL 



1. Pre-Feasibility Analysis 

2. Feasibility Analysis 

3. Agreement Between Victoria Hospital 
and City of London 

4. Government Approvals 

Environmental Assessment and Related 

5. Grant Negotiations 

6. Tendering Process 

7. Final Project Approval 
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FIGURE 2 



ECONOMIC ANALYSIS PERFORMED: FEASIBILITY STUDY 



OPTIONS CONSIDERED 

No EFW Project 

EFW Project - Sewage Sludge 
-- Variations 

EFW Project - No Sewage Sludge 

-- Variations 



GENERAL APPROACH TAKEN 

Two Major Components 
-- "Least Cost" Overview 
Proponent's Perspective 

Base Case - Conservation Assumptions 

Sensitivity Analysis 
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FIGURE 3 



LEAST COST OVERVIEW 



Purpose: Assess Economic Characteristics of Project 
Independently of: 

-- Grants 

-- Distributional Considerations 

-- Financing Details 

. Assess Cost Implications of Each Alternative 
Regardless of Who Incurs Them: 

-- No Grants 

-- No Tipping Fee Assumptions 
No Financing Assumptions 

Identify Net Present Value and Internal Rate of 
Return of EFW Options Compared With No EFW Option 

Sensitivity Analysis On; 

Discount Rate 
— Energy Prices 
-~ General Inflation 
-- Capital Costs 
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FIGURE 3 



LEAST COST OVERVIEW - CONT'D 



THREE MAJOR COMPONENTS: 

Victoria Hospital Energy Costs 
. Capital 
Operating 

City of London: Solid Waste 
. Transporation 

Landfill Operating 
. Landfill Acquisition 

City of London: Sewage Sludge 
. Transportation 

Incineration - Capital 
Incineration - Operating 

Results of Analysis 
. Rase Case 
. Sensitivity Analysis 
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COMPARATIVE COSTS OF ALTERNATIVES: BASE CASE 
CONVENTIONAL HEATING PLANT VERSUS EFW 

Millions of S 



LANDFILL 
AOUISITION 



LANDFILL 
CREDIT 




QEFW 



NO EFW 
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FIGURE S 



ECONOMIC ANALYSIS - PROPONENT'S PERSPECTIVE 



Purpose: Assess Economics of Project From 
Victoria Hospital's Point of View 



FACTORS CONSIDERED: 

Plant In-Service Cost 
Plant Operating Cost 
Solid Waste Tipping Fee 
Sludge Tipping Fee 
Capital Contributions 
Government Grants 
Other Financing Details 
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FIGURE 6 



glOsHi 



NET OPERATMQ iSVENUE 



REPAYMENT OF LOAN 
WITH INTEREST 




>AyWENT 



PROJECT SAVINGS 



LEASE PAYWENT 



EQUIPMENT 
PURCHASE 
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FIGURE 7 
ADVANTAGES OF TWO PART APPROACH 

Shows Both Overall Performance and Attractiveness 
to Proponent 

Provides Firm Basis for Testing Sensitivity of 
Project Restructuring 

"Least Cost" Analysis Provides Useful Input into 
Negotiations Among Parties 

Assists in Dealing with Government 

-- Grant Negotiations 

— Environmental Assessment Process 



ENVIR0W1ENTAL ASSESSMENT PRXESS 



, Economics Part of "Environment" Defined in the Act 

Act Emphasizes Considering Alternatives 

, Feasibility Analysis of Victoria Analysis Extended 
to Include Regional Economic Impacts 

EA Panel Showed Interest in Both Parts of the Analysis 
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FIGURE 8 

SOME DISTINGUISHING CHARACTERISTICS 
OF VICTORIA HOSPITAL EFH PROJECT 



. Hospital is Proponent 

— Public Sector 

— Full Value of Energy Savings Captured 

, City of London's Solid Waste and Sludge 
Incineration Costs 

, Nature of Agreement Between City and Hospital 

, Lease Financing 

, Sensitivity to Changing Conditions 

Implications for Other EFW Projects? 
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INTRODUCTION 

The Ontario Ministry of the Environment realized a few years 
ago that there was a need to develop policies for the proper 
and efficient handling of wastes. Incineration was 
considered to be an important aspect of this policy. The 
recovery of energy from this process was a potential bonus. 
The Ministry became aware that a number of Energy-f rom-Waste 
(EFW) plants were being considered for this province. As 
well, there were several incinerators already operational. 

At that time, there was an increasing concern that hazardous 
contaminant emissions were a by-product of the incineration 
process. "Dioxins" became a household word. The Ministry 
knew that first-hand information on the present situation 
would be required for evaluation of incinerator performance 
and for use at upcoming environmental assessments for 
proposed incinerators. As well, it was realized that an 
ambient air guideline for dioxins and furans would be 
needed . 

INCINERATOR TESTING PROGRAM 

An emissions testing program was developed in 1982, to 
conduct stack sampling tests at 4 Ontario incinerators. 
These included: 



1. Sewage Sludge Incinerator - Ashbridges Bay - Toronto 

2. Municipal Refuse Incinerator - Commissioner Street - 
Toronto 

3. Solid Waste Reduction Unit (SWARU) - Hamilton 

4. Industrial Incinerator - (Yet to be tested) 

The following samples were collected for chemical analysis: 

1. Representative Fuel (sludge or garbage) 

2 . Bottom Ash 

3. Precipitator Ash 

4. Flue Particulates and Gases 

The samples were analysed for the following parameters: 

1 . Dioxins and Furans 

2. Polychlorinated Biphenyls ( PCS ' s ) 

3 . Chlorophenols 

4. Chlorobenzenes 

In order to carry out this program, the Ministry had to 
develop methodologies and protocols for the sampling and 
analysis program. Due to the complex nature of the task and 
the lack of standard chemical compounds. Dr. Rappe of the 
Swedish University of Umea was contracted as an expert 
consultant and analyst for some of the emission samples. 

DEVELOPMENT OF A PROVISIONAL GUIDELINE 

In conjunction with the testing program, an effort to 
determine an acceptable ambient air concentration for dioxins 



and furans was initiated. By December 1982, Dr. Doug Harding, 
a toxicologist with the Ontario Ministry of Labour, produced 
a background document for the development of an ambient air 
guideline. His recommendation was based on toxicity tests 
with animals. A safety factor was applied to the "no 
observable effect" level. All dioxins with four or more 
chlorine substitutions were considered to be equally toxic to 
the 2, 3, 7, 8-tetrachloro dibenzo-dioxin (the most toxic 
isomer). Furans were considered to be 50 times less toxic. 

The Provisional Guideline for dioxins {and furans) therefore 
is 30 pg/m^ annual average (total dioxins plus furans/50). 
This translates into a point-of-impingement guideline of 450 
pg/m-^ half -hour average. 

In August 1982, as part of this Ministry's commitment to 
tackling the hazardous contaminant problem, the Hazardous 
Contaminants and Standards Branch was formed. During 1983 
this Branch undertook a multi-media review of dioxins and 
furans. They have been supported in this task by a 
Scientific Advisory Committee of external experts in this 
field. The membsers of this Committee are: 

1. Dr. E. Spencer (University of Western Ontario) 

2. Dr. 0. Hutzinger (West Germany) 

3. Dr. S. Safe (Texas - A&M) 

4. Dr. G. Plaa (Montreal) 



TBST RESULTS - 1982 

The dioxin and furan test results are shown in the following 
table. These are results for the analysis of the 24-hour 
stack sajnples collected at the Ashbridges Bay, Commissioner 
Street and SWARU incinerators. 

ALL UNITS - UG/DSCM 



LOCATION 

Commissioner 
Street 

Ashbridges Bay 

SWARU 



TEST #1 
PCDD PCDF 

.26 .35 

.48 .89 
8.6 16.3 



TEST »2 
PCDD PCDF 

1.2 1.3 

1 . 1 0.5 

9.7 35.6 



TEST #3 
PCDD PCDF 

1.6 1.4 

0.6 2.3 

5.8 9.1 



The dioxin and furan emission rates (translated into 
point-of-impingement concentrations) were at very acceptable 
levels for the Ashbridges Bay and Commissioner Street 
incinerators. However, at SWARU the point-of-irapingement 
concentrations were 10% greater than the provisional 
guideline. As a result, the Minister of the Environment 
requested that the garbage throughput at this incinerator 
should be reduced by 20%, until the operation of SWARU could 
be reviewed. 

SWARU PROGRAM 

In order to deal with the SWARU situation, a number of 






management and technical committees were established to cafry 
out the program. The study was to take a detailed look at 
refuse handling, combustion processes and stack emissions. 

At the outset there were some maintenance changes related to 
the grates and the combustion air ports. Viewports were 
installed and cold draft tests **ere conducted inside the 
boilers. In the spring of 1983, another set of combustion 
and emission tests were carried out. At the outset 64 testSr 
varying the feed rate and air flows, were considered optimal. 
However, budget and time constraints reduced this to a matrix 
of 16 tests, each of 4 hours duration. Once the program was 
underway, 13 successful tests were completed. 

The monitored parameters for these 13 tests included: 

1. combustion air flow 

2. boiler and stack temperature 

3. residence time 

4. CO, HC, 0^, and CO2 concentrations in the boiler 

5. stack emissions and flow rates. 

The test results for the 13 tests are given in the following 
table : 
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Emission Test Results (13 Tests) 
for SWARU 



Equivalent 
Dioxin Emission 
Rates 



Stack 


Maximum Ground 


Temp. 


Level Concentration 




(Calculated from 




Emission Rates) 


°C 


pg/m3 


295 


iii 


250-324 


77-446 



ug/sec 

Average 4 8 

Range 21-129 



Complete details of these tests and the test results are 
presented in two Ministry reports: 

1 , Report on Combustion Testing Program at the SWARU 
Plant, Hamilton-Wentworth 

2. Determination of Chlorinated Dibenzo-p-Dioxlns , 
Chlorinated Dibenzof urans , Chlorinated Biphenyls, 
Chlorobenzenes and Chlorophenols in Air Emissions and 
Other Process Stream at SWARU in Hamilton. 

In January, 1984, the Ministry of the Environment released a 
"Status Report on the Solid Waste Reduction Unit (SWARU) - 
Dioxin Test Project at Hamilton". On the basis of the test 
data, it was concluded that SWARU be operated safely and that 
the ambient air concentrations of dixoins and furans could be 
maintained within the limits of the provisional guideline. 
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SWARD has recently therefore returned to its former 

throughput rates and will be required to meet the operating 

conditions which were appended to the Certificate of 
Approval . 

Particulate emissions remained a problem at SWARO. The 
Ministries of Energy and Environment jointly funded an 
engineering study of the problem. A consultant considered 7 
alternative control techniques and subsequently recommended 
an evaporative spray tower and fabric filter to replace the 
existing electrostatic precipitators. The consultant also 
recommended changes to the feed handling and combustion air 
systems. The Regional Municipality has accepted these 
recommendations and a funding formula is presently being 
worked out. 

FURTHER WORK 

This work is at the leading edge of research and our efforts 
are still ongoing in this area. Some of our present work 
includes : 

1 . Continued detailed analysis of the SWARU test results 

2. The Energy and Environment Ministries partially 
funded emission testing of a Japanese incinerator as 
part of a cooperative program with the California Air 
Resources Board. The incinerator is equipped with a 
lime spray tower/baghouse emission control system. 
Two Environment staff members witnessed the test 
program. A report is expected soon from California. 



3. Supporting further research at the University of 
Waterloo: 

(a) the physical state (vapor or particulate) of 
dioxins in the flue 

(b) leachability of dioxins from precipitator 
fly-ash. 



CONCLUSION 

Results of the testing progrm show that Energy-f rom-Waste 
incinerators can be operated safely with regard to air 
emissions. The information gathered during this program will 
be extremely useful in evaluating environmental assessments 
for future Energy-f rom-Waste facilities. 

Finally, Energy-f rom-Waste incinerators are seen as a major 
component of Ontario's waste management program. 
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I. IMPRQDOCTTnM 

The Regional Municipality of Waterloo, with a current population 
of approximately 306,000 persons, is located in South Central Ontario. The 
Region has a pleasant mix of highly developed niban areas, such as the 
Cities of Kitchener, Waterloo and Canbridge, prime agricultural land, in 
the rural areas, several satellite conirunities serve the agricultural 
coammity. 

As in all modem urban and rural coomunities, solid and liquid 
wastes are generated and their disposal, in an environmentally and socially 
adequate way, presents the same problems as those found in more densely 
populated and highly industrialized ccmrunities. 

In this p^)er, certain aspects of the solid and liquid waste 
management programs being undertaken by the Regional Municipality of 
Waterloo will be examined. While the total program will be described, 
eiqphasis will be on those initiatives which have resulted in, or will 
result in, waste reduction, recycle, reuse and recovery. 



2. -mE 4Rs IN flnr.-m wA<?rR MfttmGEMENrr 



(ay The Master Plan 



In 1983, the Regional Municipality of Waterloo ent>arked 
upon a detailed Waste Management Program. This Program, in the 
study stages, will be made up of two facets: 
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1) A Master Plan, 

2} Site Specific Designs. 

An innovative elenient of the waste Hanagenent Program is 
the approach which will be followed with respect to its 
suboassion to the Ministry of the Ehvironmeit for approval. 
Bere, it is the intention that the Master Plan Report will be 
considered as an Environmental Assessment Report as defined by 
the Environmental Assessment Act and will be subjected to public 
hearings as required by that Act. 

'ttiis action has been imtiated in an effort to streamline 
the environmental approval process with respect to the various 
site activities which oust take place within the next 20 to 30 
ye£irs to create a rational and ^ivironmen tally safe plan for the 
disposal of solid wastes within this Region. It is felt that 1£ 
sufficient information can be incorporated into the Master Plan 
to satisfy all objectives of the Environmental Assessment Act, 
those favoured alternatives can receive Environmental Asssessment 
Act approval in terms of the Master Plan objectives, with the 
Site St«cific approvals requiring only approvals under the 
EJnvironmental Protection Act. 



While there is an element of chance in this procedure, as 
there are no guarantees that a Site Specific project will not be 
buiqped to a full hearing under the Environmental Assessment Act, 
it is felt that this is a preferred course of acticm. To take 
each Site S^iecif ic activity through the Environmental Assessment 
process would be equally risky as the fulure of one element to 
receive eqpproval could result in the ccoplete collf^e of the 
Master Plan. Ohfortunately, but as may be expected, up-front 
ocmsulting costs for this process are significantly higher and it 
renains to be se&i if this objective can be acconplished. 

An integral part of the Master Plan process will be an 
in-^epth review of the opportunities within the Region for 
alternative processing and disposal methods. While the public 
participation part of the Waste Hanagement Program has been 
minimal to date, there is one singular message being received 
from those interested in waste dispc^al practices. Ibat is, *f] T 
Rffort-R miflf hp m?vie to reduce future depmdencc on the 
ccaiventional landfill practices." 
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In this regard, the Master Plan work outline includes the 
following tasks: 

(i) Review of potential energy users. 

(ii) Assessment of waste reductions on future 

quantities, 
(iii) Economic evaluation of resource recovery colons, 
(iv) Review of potentisQ recovered material users, 

(Both Inside and outside the Region.) 
(v) Determine source separation alternatives, 
(vi) Identify (^ions. 

While many alternatives for recovery-r^ise will be 
examined such as Oonposting, Hydropulping, Shredding, etc., it is 
expected that the Master Plan will stress as most iji|x>rtant and 
inmediately achievable the alternatives of "Biergy Prom Waste" 
and "Source Separation* with Material Recovery. iDiese 
alternatives have been studied extensively and a pilot "Source 
Separation" program has coiiinenced as described below. 



(b) Energy Fran waste 



In the Pbaae I Si^port of the Master Plan, which is 
currently under public review, major steam users in the Region 
have been identified as possible participants in an E.F.W. 
project vbere nunicipal refuse could be incinerated and energy 
recovered in the form of steam. 

Ihe feasibility of such a project, however, has been 
extensively studied by the Region in association with B. F. 
Goodrich (Canada) Inc., the Ministry of Energy and the Ministry 
of the Bivironiaent. Following successful instcaiation of E.F.W. 
facilities adjacent to B. F. Goodrich plants in the Uiited 
States, Senior Canadian plant managers suggested that 
consideration be given to the location of a 270 tonne per day 
plant on land dedicated by B. F. Goodrich adjacent to the Tire 
Products plant in Kitchener. 
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Following extensive review by the malti-agency project 
team, the project was turned over to B. P. Goodrich in an effort 
to •fast-track" the project and to avoid several bureaucratic 
hurdles. At this time detailed "full service" proposals from 3 
prospective owners are being considered by B. F. Goodrich 
corporate staff. 

Regional staff are confident that this project will 
proceed and that the Master Plan can be conpleted including 
Incineration and heat recovery in the long-term strategy for 
Regi<xial waste disposal. Of course, opportunities for other 
similar projects in the Region will be pursued. 



(e) Sgurce s^yaratign and raterial Recovery 

Ttie initiative for source sqparation rests aljnost entirely 
with the firm of Total Recycling Systenis Limited of Kitchener. 
This firm, who is associated with laidlaw Waste Systenis Limited 
(contractors for municipal waste collection in the City of 
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Kitchener) , has initiated a pilot project to assess the 
possibilities of instituting a full scale source separation 
program in this and other Canadian cocntinlties. The pilot 
program is funded in large part by the Ministry of the 
Bivironment and will cover a 3 year period. 

'Rie Kitchener source separation program now serves about 
75% of all residents including 3,000 ^jartment units. To 
initiate this program, coloured recycling containers were 
provided to each household in the participating area. 
Instructions were left with the householder on how to prepare the 
newsp^iers, glass bottles and cans and in which containers the 
materials should be pleu;ed. 

To date, since program initiation in Septedoer, 1983, 
4,600 tons of newspe^r, cans and bottles have been recycled and 
sold. In terms of the eivironment this represents the saving of 
50,000 trees and 8,000 cubic yards of landfill. 
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Not satisfied with this effort, Tot£Ll Recycling systeos is 
currently initiating two new iirportant programs in Kitchener: 

(i) Hone coqposting. 
(ii) Used oil collection. 

. To encourage coqposting of borae wastes, the coqpany has 
(Stained Katioavik volunteers to build conposters from recycled 
drune obtained following use in the food industry. Ttve first 
1,000 coqposters manufactured will be offered free on a "first 
ocxne first served' basis. 

The collection of "used oil" is being added to the weekly 
curb side pick-up program. Instructions for the placement of tht 
oil in clean 4 litre jugs have been circulated to Kitchener 
haroeovaiers. The used oil is th&n sold to "CANRM Oil Services" 
for re-refining at the Breslube-CANftM refinery near Breslau. 
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In order to keep ths Kitchener residents fully infonoed of 
the varous programs and the success of each, a newsletter 
entitled "The Total News" is published quarterly, •rtiis 
newsletter oxitains "how to" articles on recycle-reuse, discusses 
the processes of recovery of sc»ne of the products sold and 
reports <xi accumulated savings in tenos of environioent or 
landsfill space. 

It is interesting to note that the innovative and 
e^gressive source separaticm and recycling programs instituted by 
Total Recycling Systene in Kitch&ier is kindling the interest of 
politicians in other area nunicipalities. Other refuse 
collection companies, under contract with the area 
ittinicipalities, are now being asked to consider source separation 
alternatives. 

Unfortunately, the Regional Municipality of Waterloo is 
structured on a two-tier systea with the Region re^jonsible only 
for waste disposed. Ilius, the area nunicipeilities mist volunteer 
effort to reduce waste with the major benefactor being the 
Region. While it is not expected that this situation will 



- 179 - 



change, RegioneU. staff feel that in the future, the upper tier 
can contriJsute in terms of publicity, pronotion, educational 
programs. 



(d) Public Participation and Ing xit 

While public participation is now encouraged at open 
houses and public meetings as a matter of course in the 
preparation of the Master Plan, the Council of the Regional 
Municipality of Materloo recognized the value of public 
participation and input as early as 1977. 

At this tiine, a ''Waste Hanagennent Advisory CcMnnittee" was 
established to review and respond to the various waste management 
cdtematives being proposed and to review and maintain an 
up-to-date knowledge of waste disposal cQtematives. This 
Conmittee, the roent)ers of vrtiich conprise of a cross-section o£ 
the oonnunity, have reviewed refuse sorting and material recovery 
at landfill sites, shredding and recovery of rubber product 
wastes, energy fccm waste alternatives and source separation 
programs. 



While Conniittee nsnbers recognize the need for 
landfill for some wastes, they continue to stress the need for 
more attention in the area of the 4Rs. 

It is expected that the next venture of the "Waste 
Managemoit Advisory Conntittee" vd.ll be a consideration of 
educational prograns both in the school system and to the 
populace as a whole. Regional staff strongly supports this 
concept and feel that it would even be more effective if the 
Province were to become nore involved in this issue. 



3. TOE JRS pa LIQUID WRSTE MANftCBtEOT 

(a) The Litjuid and Special Waiste Study 

One of the most gratifying aspects of the nunicipal 
engineering vocation in the Regional Municipality of Waterloo is 
the trentaidous "grass-roots" support both of the public and 
industry in programs designed to inprove the physical or socieQ 
environment. 
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Evidence of this support surfaced in 1980 i^ien the local 
Chanbers of Coninerce and Boards of Trade together with Provincial 
and Regicxial officials initiated an "Information Transfer 
fipminar" for local industries relating to industricQ waste 
disposal problenB. 

This sendnar was highly sucessful and in response to the 
indicated need of local industries, the oc»ibined "Chancers of 
Comnerce and Boards of Trade" formed a "Waste Ha nagpmpnt- 
Qmolttse^ to assist in the develc^m^t of a cohesive abroach to 
industrial waste disposal problece. 



Early in their deliberations, Comnittee menbers decided 
that the nagnitude of the problan in the Region would remain 
unkown until a survey of the types and quantities of liquid and 
^lecial wastes could be urdertaken. Subsequently, a request by 
the "Maste Management Ccnmittee" was received by Regional Council 
for funding support relating to a Liquid and ^lecial Wcuste 
Inventory Study, Regional Council then solicited support for 
such a study frooi the Ministry of the Bivironnient and Environment 
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Canada. "Hiese agoicies were tremendously entiusie^tic about the 
project and the final funding agreement was as follows: 

Environment Canada $ 7,500 

Ministry of the Bnvircxunent $30,000 

Regicxial Municipality of Waterloo $ 7,500 

Chaiit>ers of Ooraiieroe S 5.000 

TCflXj $50,000 

To administrate the study, a Project Team was established 
and the firm of Canviro Consultants Limited was chosen to carry 
out the work. TtdB was successfully achieved within the project 
budget and on time. 

Prom the "Liquid and S^>ecial waste" Study, several 
recomnertdations resulted with respect to the mEtnagenient of these 
wastes in the Region. Those ^^ch particularly included elements 
of the 4R philosophy were: 
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(i) Analyse tbe cost effectiveness and enviroraoental 

acceptability of the existing liquid waste nanagen^it 
systens as opposed to: 

- \tolume reduction of existing wastes, 

- Inter-industry waste exchange. 

- Inter-industry co-operation in the treatment of similar 
wastes. 

- Recycling of wastes at the source. 

- Provision of Regional recycling centres for specific 
%#astes. 

- Provision of additional services by the private sector 
such as mobile recycling r recovery and treatment 
systetDS. 

(ii) Implementation of a "hot-line" to make specific 

information avedlable to waste generators on liquid and 
Q?ecial waste management solutions including opportunities 
to reuse-recycle options. 



(ill) Utilization of the study infornation to support the 

"Liquid and ^>eclal Hastes Technology Study* as pressed 
by a consortium including Resource Integration systens 
Inc., Ontario Research Foundation, Hans Hooij & 
Associates, and Proctor and Redfem Limited. 

Acticm on severed of these items has been initiated by 
RegionzLL staff and the R.I.S. project has proceeded as described 
below. 



(b) Liquid and Special Waste Technology Stut^ 

As mentioned above, the "Liquid and ^>ecial Wastes 
Technology Study" fell "hard cmi the heels" of the Regional 
inventory. The Region vas a particularly suitable venue for this 
study because a great deed, of accurate up-to-date information was 
available on liquid and i^iecial waste quantities and there was a 
denonstrated awareness and support for further management 
idtematives by local industry. 
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OSie "Technology Study" was co-funded by Bivironnient Ceuiada 
and the Ministry of the Bivironment ($229,000 Federal - $18,000 
Provincial) . The objectives of the "Technology Study" were: 

IJ To study the potential for and benefits of reduction, 

reuse, and recycling processes in relation to industrial 
waste streains. 

m To develop information detailing technologies available to 
achieve reduction, reuse, and recycling of these wastes, 
and to analyze and outline the economics of these 
technologies. 

il Ito analyze the factors which have been instrxmiental in 
past decisions by industries which have adopted such 
processes, and to outline the methods and factors vdiich 
have been most effective in achieving eK^option. 

41 Based on this previous work and other knowledge and 

experience, to design and inplement a OOTnunity-based 
demons t rat ion program in the Region of Waterloo. 

^; To evaluate the results of the demonstration, and other 
information and tecluiology transfer techniques v^ich work 
on a sectoral rather than municipal scale, in order to 
develop a reconnended plan of action for Ontario and 
Canada. 
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Die actelnist ration of this study was placed in the band& 
of a Technical Steering Oomoittee vrith representation from: 

Bivironment Canada 

Ministry of the Environnent 

Chantter of Ccanerce 

Regional Municipality of Hater loo. 

Following a great deed of discussion and activity, the 
tenor of this study has changed somewhat so that the general name 
of the on-going work is "Industrial H^te Prevention: An 
Assessment and Dencsistration Program in the Region of Waterloo". 

To date, the following results have beei recorded: 

(i) Industrial Manueds for reuse, recycle and reduction 

options have been produced for six ^ecific industrial 

sectors, 
(ii) A "Newsletter" focussing on industricd waste reduction 

endeavours in the Region has been produced and several 

successful mailings have been sent. 
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(iii) A survey of local needs with regard to a liquid transfer 
station for small volume generators has been performed. 

(iv) An inter-industry waste exchange in the Region has been 
develc^ied and is working successfully, it is being 
integrated into the National Haste Exchange. 

{^1 A "Hot Line" has been set up at the Regic»i's Laboratory 
where infomation on waste problens in general can be 
obtained. 'Rte focus of information is reuse, recycle^ 
reduce. 

(vi) Seniinars have been held with various industry sectors to 
introduce the manuaOs and encourage feedback on their 
effectiveness . 

It is expected that this "Demonstration" project will 
conclude in inid-1984 with the submission of a fonial rQx>rt by 
the consultants. Regional staff are confident that the material 
produced during this study %all be useful on a nation wide 
basis. It is certainly the intent of Environmait Canada staff to 
utilize it in this manner. 
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(c) Private Sector Initiatives 

ntiere are several excellent exaiqples of private sector 
involvauent in liquid recycle-use schemes in the Region of 
Hater loo. Among these are: 
(i) Breslube-CMftM 

Re-refines 6 million gallons of waste oil per year. A 
production increase to 13 million geillons per year is 
anticipated. 

* 
(ii) B & O Centreless Grindiivj 

H^te cutting oil is recxTvered from residues on the scrap 
metal. Approximately one drum every three weeks is 
recovered in this way. 
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{iii) K-witecord 

Printing ink residues previously left in the t>arrels are 
recovered for use. Two gedlone of printing ink per nonth 
is reclaimed and the barrels are now suitable for diapoeal 
at the Regional Landfill Sites. 

(iv) Weston Bakeries 

H^te solids collected in treatment pits are renoved and 
taken for use as animal feed. Approximately 1,000 pounds 

■ 

of animal feed per tieek is recovered. 

(v) wpolwlch Paiiy 

Approximately 1,000 pounds per week of liquid whey eire 
recovered and transported to a pig farm for feed. 

(vi) FtittHUy 

J^roximately 2,000 pounds per day of waste solids are 
recovered for use as pig feed. 
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(vii) Automotive Qagponent Plant 

Waste oils are collected in treatioent interceptors and 
picked up for reclaim. Approxinately 3,000 gallc^^ are 
sent for reclaim every two weeks. 

(viii) Waste Solvent Recovery 

A firm picks up waste solv&its, e^roximately 10,000 
gallons per week, for distillation and reuse. 



4. RBCGfVEag MP USE OF LMBFTLL GAS 

'Rie former Kitcheier Landfill Site, closed in 1974, is ideally 
situated with respect to a major eiergy user, Bestpipe, a division of Lake 
Ontario Cement Limited. At Bestpipe, concrete pipe products are 
manufactured with large amounts of steam utilized in the curing process. 

In 1981 Bestpipe, through the firm of Conestoga-Rovers and 
Associates, approached the Region with the suggestion that the feasibility 
of the recovery of landfill gas be considered for scde to the conpany at an 
appropriate cost. 
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Subsequently, funding support from Bivlrorao&it Canada was 
received uncler the D.R.E.C.T. program (Denonstration of Renewable Qiergy 
Conservation Technologies) and f r<^ the Ontario Ministry of Biergy. 



In 1982, Phase I of the project %iias CGqpleted at a cost of 
$420,000. This involved the ccxist ruction of 15 gas %#ells, collection and 
distribution mains, a punping station and associated drying and control 
equipmait. 

Since that tine an additional $70,000 has been spent in order to 
augmsit gas production and at the present time landfill gas is being 
sullied (Xi a dally basis to one of tM> 100 B.P. Cleaver Brooks boilers at 
Bes^ipe. 



In 1984 I^iase II of the project will cccinence. This will 
involve the construction of additional gas %iells, increased punping station 
capacity and the equipping of the next 100 H.P. boiler at Bestpipe to 
receive landfill gas. Tt^ cost of Phase II is estimated at $184,000. 
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5. aiH&Ex: 

While eome success in tens of vaste reuse, recoveryr reduction 
and recycling have been denonstrated in this Region, it is only a 
begiitfiing. Instead of Living wi t-h t-he- irk social changes nust taice place 
so that ve y^ve the ars. nils will require life-style changes that many 
may resist initially, however, with continued public education and 
demonstration progrants, ifith ei^ihasis on education in the public schools, 
and with continued strong political support for the exciting alternatives 
available, solid and liquid waste di^)06al should not be an environmental 
issue in the Region in the future. 
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ENEECiY FROM WA^yi'E IN A (JEMENT KJlif 

A.i''. J^obli, I'laiil. naii:ic;(-T, (jari.-jda 
Cement Lal'arge Ltd ., Wood r.tock, 
Ontario 



Over the last number of years, our company and, the 
Lafarge group generally, has done a great deal of work on non- 
conventional sources of heat for its rotary cement kilns. 
Today I am going to describe a project at our Woodstock, 
Ontario cement plant which, I hope, will result in the use of 
selected liquid industrial wastes as a supplementary fuel. At 
the present time we have concluded a three month test burn and 
are preparing for an environmental assessment hearing under the 
Environmental Protection Act which will likely be held in the 
fall of this year. If we are successful at the hearing, and 
if permanent permits are granted, we will proceed with the use 
of this waste as fuel to supply up to 40% of the heat 
requirements of our two kilns. 

WHAT IS THE MATERIAL WE PROPOSE TO USE? 

The selected waste is mainly solvents from five 
industrial groups: automotive 

paint and coating 
ink and printing 
cosmetics 
and photographic 
as well as other smaller generators and reprocessors. The 
waste is carefully controlled by specification and by rigorous 
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laboratory quality assurance procedures. The specification 
excludes: PCBs 

and limits: Benzene 0.5% 

Lead, Barium, Chromium, Zinc 

Halogens 2% 

Sulphur 3% 

Nitrogen \% 
We have contracted with an experienced and respected waste 
management firm, Systech Corporation of Xenia, Ohio to acquire 
the fuel and to carry out all quality assurance procedures. 
These include: - prequalify each supplier from samples 

submitted by the generator 

- analyzing a sample from each truck before it 
is allowed to unload. 

- analyzing each tank of fuel before it is 
tendered to Canada Cement Lafarge. 

HOW IS CEMENT MADE ? WHY DOES IT REQUIRE SO MUCH FUEL ? 

For the sake of clarity, I am discussing the manufacture 
of cement - the fine powder used along with aggregates to make 
concrete. Cement is made in four distinct stages: 

1. the preparation of the raw materials which in our case 
entails the quarrying of limestone and the washing of clay. 

2. the grinding of the raw materials into a feed mix for the 
kiln. In our case the feed mix is a slurry as our plant 
employs the wet process. 

3. the heating of the raw materials gradually to 2600 F or 
1400 C to produce clinker. It is this process which we 
call "Burning" that requires considerable heat and which 
is the focus for this project. 

4. the grinding of the clinker, with gypsum, into the fine 
powder which we call cement. 
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In our wet process the heat is required for the following 
changes to take place: 

1. the water of the slurry is evaporated and discharged up 
the stack as water vapour. 

2. the limestone is heated to a point where calcining takes 
place. This is the breakdown of the calcium carbonate 
(limestone) into calcium oxide and carbon dioxide which 
is discharged up the stack. 

3. the feed mix is further heated on its way down the 
rotating kiln until the original compounds containing 
primarily, silica, iron, alumina and lime are transformed 
into new compounds which give the cement its necessary 
characteristics for strength, strength gain, soundness etc. 

This transformation takes place at about 1400 C and requires a 
flame of about 1700 C. The cement kiln provides an exceptional 
burning environment for the use of waste as a fuel. The high 
temperature, the extreme turbulence and the long retention 
time assure that the fuel is consumed in an environmentally 
safe manner. 

The clinker so produced is then cooled in an air 
quench cooler before being transported to storage. 

This has given you a quick summary of: 

- the manufacture of cement 

- the requirement for fuel and the heat derived from it 

- our proposal to use selected liquid industrial waste 
as a fuel 
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Before proceeding further I would like to show you a few 
slides that may help you to visualize better what I have been 
and will be talking about. 

Slide # 1 - view of our plant on Highway #2 west of Woodstock 
showing the kiln stacks, one of the kilns and some 
of our cement storage silos. 

# 2 - view of the kilns and related equipment from the 

stacks to the clinker coolers. 

# 3 - schematic of the kiln system showing the sampling 

points. 

# 4 - schematic of plant layout 

# 5 - view of our two 450" x 12' diameter rotary cement 

kilns each capable of producing 225,000 tonnes of 
clinker/year. 

# 6 - liquid fuel storage area showing the two tanks used 

during the test burn. We propose expanding the 
facility to 10 tanks. 

# 7 - liquid fuel storage tanks with pumping and 

straining enclosure, 

# 8 - liquid fuel storage tanks with side-mounted 

agitators and containment berm, 

# 9 - unloading point for trucks with strainers, 

#10 - kiln fuel supply pumps and strainers 

#11 - truck being sampled by a Systech technician prior 
to unloading. 
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> Slide #12 - view along kiln # 1 - route of the fuel supply piping 
i - dust tank for waste dust, 

#13 - interior of plant lab showing some of Systech's 
' equipment. 

i 

"=, #14 - Systech technician preparing a sample under the 

fume hood, 
#15 - Ontario Research Foundation lab truck during testing. 
#16 - ORF technician in lab truck. 
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TEST BURN 

A test use of this liquid waste as fuel was carried out 
in late 1963 under three temporary permits issued by the 
Ontario Ministry of the Environment. During the test firing we 
used about 260,000 gallons of liquid waste along with delayed 
petroleum coke which has been our primary fuel since 1979. The 
liquid waste replaced natural gas in the kiln. 

Prior to the test, extensive discussions took place 
between various branches of the MOE, our monitoring contractor - 
the Ontario Research Foundation, Environment Canada and ourselves. 
These discussions led to the establishment of a test protocol 
that was carried out during a portion of the test. The protocol 
called for a series of tests at 0% use (baseline), 20% heat 
replacement and 40% heat replacement on the following emissions: 

- from the kiln stack - trace metals 

- trace organics (Dioxins, Furans ) 

- particulate material 

- chlorine species 

- gases 

- from the clinker cooler stack - trace metals 

- particulate material 

- kiln dust wasted to landfill - leachate toxicity 

- trace metals 

- oxides 

- clinker cooler dust - leachate toxicity 

- clinker produced - trace metals 

- oxides 

- free lime 

- cement - oxides 

- usual cement quality tests 

Tests were carried out on the feed streams: 

- feed mix 

- petroleum coke 

- liquid waste 
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MONITORING PROGRAM 

Baseline monitoring was conducted by the Ontario 
Rosoarch Foundation in late August and early September before 
any liquid waste had been used as fuel. 

Testing at 20% heat replacement was carried out in mid 
October. 

Testing at 40% heat replacement was carried out in 
late October. 

The test burn continued on an intermittent basis until 
the end of the year so that we could: 

- establish suitability of installed equipment 

- assess plant operating procedures 

- carry out testing related to employees occupational 
health and safety. 

In addition, ORF carried out ambient air monitoring 
for total hydrocarbons in the tank storage area during filling 
operations. There were no significant levels of hydrocarbons 
detected. ORF also carried out monitoring on employees working 
in the area for toluene and xylene, the most prevalent solvents 
in the fuel mix. 

The environmental monitoring has been an important 
aspect of this project. It is not the only monitoring done nor 
is this topic our only area of concern. 

Wc have stated from the outset that we want to ensure 
that our project does not adversely affect; 

- the environment 

- our employees 

- our product 

- our process and equipment 
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Our employees, through the local union, have been 
involved from the outset. Procedures were developed and 
protective equipment was provided to ensure that employees 
would not be unduly exposed to the fuel or its fumes during the 
test. Results of our testing has indicated that many of these 
precautions may be relaxed but this will be reviewed before 
we resume burning this fuel. 

Over the period of the test burn, the Ontario Ministry 
of the Environment carried out air quality tests at the plant 
perimeter and in the plant neighbourhood using a mobile lab. 
One summary statement in the MOE report on this monitoring 
indicates that air quality for measured parameters downwind 
of our plant is significantly cleaner than that of downtown 
Toronto. The MOE also carried out spot checks on the fuel 
received at the plant. 

The Ontario Research Foundation carried out all field 
sampling on our behalf. It also carried out all analytical work 
on the samples except the analytical work to determine the 
presence of dioxins and furans. Analysis of samples for dioxins 
and furans was undertaken by Xenon Environmental Laboratories. 
The samples that were analyzed for dioxins and furans were 
split with the MOE conducting an analysis on the half sample. 

RESULTS OF THE MONITORING 

The report from ORE was completed in late May of this 
year and distributed to interested parties on 1 June. 

I will read from the summary of the report. 

"A comparison of component emission rates for the kiln stack 
utilizing liquid waste as a partial fuel with emission rates 
for the kiln stack using only petroleum coke as a fuel indicates 
the following: 
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- emission rates of particulate material decrease and show 
a decreasing trend with increasing liquid waste usage. 

- emission rates of the trace metals cadmium, chromium, 
copper and zinc remain unchanged or decrease. 

- emission rates of trace metals barium and lead increase. 

- emission rates of sulphur dioxide and nitrogen oxides 
decrease. 

- emission rates of chlorides and total hydrocarbons 
increase and show an increasing trend with increasing 
liquid waste usage. 

For all these components, using maximum emission rates,, 
computed point of impingement concentrations are well below 
current maximum values permitted in Ontario Environmental 
Protection Act regulations. 

Emission rates of dioxins and furans ranged from 0.17 
micrograms per second (ug/s) to 1.82 ug/s and from 0.12 ug/s 
to 3.25 ug/s respectively. There is no significant difference 
in emission rates of these compounds when the kiln is using 
only petroleum coke as a fuel or using petroleum coke and liquid 
waste as a fuel. Computed point of impingement concentrations 
of dioxins and furans, using maximum emission rates for these 
components, are well below current Ontario Ministry of the 
Environment guidelines. 

At the clinker cooler, measured stack emission rates 
of particulate material and trace metals did not increase with 
the use of liquid waste. Although calculations were not 
carried out, it is expected point-of-impingement concentrations 
would also be well below the permitted maxima since emission 
rates of these components were significantly lower than 
corresponding emission rates from the kiln stack. 
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Chemical and physical analyses of the kiln clinker and 
cement samples indicated there is no apparent change to these 
products when liquid waste is used as a replacement fuel in the 
rotary kiln. All samples were within specifications where 
these were given for various ASTM and CSA physical analyses. 

Samples of kiln waste dust and clinker cooler dust were 
analysed using an Ontario Ministry of the Environment leachate 
toxicity test for specific organic compounds, trace metals and 
inorganic compounds. Analyses of two kiln waste dust test samples, 
collected when 40% liquid waste fuel was being burned, indicated 
levels of cadmium were sufficiently high that disposal of this 
dust in a secure landfill site would be necessary. It is, 
however, the intention of CCL to dispose of all kiln waste dust 
in a secure landfill site. Results for the same test carried 
out on samples of clinker cooler dust indicated this material 
does not need to be disposed of in a secure landfill site. 

Ambient concentrations of hydrocarbons in the vicinity 
of the liquid waste storage tank area during liquid waste 
handling ranged from 0-4 ppm. 

Overall, it appears there are generally no significant 
increases in the emissions from the kiln stack and cooler stack 
during the use of liquid waste fuel, nor does there appear to 
be any adverse effects on the plant products." 



I will show you slides of some of the results of the 
monitoring program from the ORF report. 

Slide #17 - Test schedule ~ key to test numbers 

#18 - Kiln Stack Particulate Concentrations and Emission 
Rates 
- note decrease in particulate emission with use and 
increased use of liquid waste as fuel. 

#20 - Kiln Stack Gaseous Contaminant Emission Rates 

- note - increase in total hydrocarbon with increased 

use of liquid fuel 

- decrease in Sulphur Dioxide and Nitrogen 
Oxides 

#21 - Kiln Stack Chloride Concentrations and Emission Rates 

- note - increase in Chloride Emission Rates with 

increased use of liquid fuel 

#22 - Kiln Stack Dioxin and Furan Concentrations 

#23 - 

- note - appearance of very small concentrations 

and emission rates during all tests 
including baseline 

- no apparent pattern of increase or decrease 

#24 - Kiln Stack/Cooler Stack Trace Metal Emission Rates 

- note - cadmium, chromium, copper, zinc show no 

change or decrease 

- barium and lead increase 

#27 - Kiln Stack - Comparison of Calculated and Regulated 
Impingement Concentrations 

- note - all calculation are based on "worst case" 

results 

- all "worst case" results are well below 
the regulated impingement concentrations 
with the closest being PARTICULATES and 
NITROGEN DIOXIDE at 30% of the regulation. 
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Slide #27 (continued) 

- trace metals are at 1% or less of regulation, 

- Dioxins are at about 1% of regulation. 

- Furans are at well under 1% of regulation. 

Slide #28 - Ontario Drinking Water Quality Criteria 

- wide range of compounds and elements 

- results of analysis or leachate is compared to 
100 times the concentrations listed. 

Slide #29 - Kiln Waste Dust - Leachate Analysis for Organics 
#30 at Base, 20%, 40% 

#31 

- note - few random detections at very low levels. 

Slide #32 - Kiln Waste Dust - Leachate Analysis for Organics 
#33 at Base, 20%, 40% 

#34 

- note - at 40% fuel use 

- cadmium concentrations of 0.84 and 0.97mg/l 

- ODWC is 0.005 mg/1 

- standard is 0.5 mg/1 (100 times) 
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SECURE LANDFILL 

The only result that has adversely affected the project 
is that of cadmium in the leachate of the wasted kiln dust at 
40% heat replacement. On two of the tests at this level the 
concentration of cadmium exceeded the criteria of 100 times the 
Ontario Drinking Water standard for that metal. This is 
shown on the next slide. 

We became aware of this result in the spring and have 
undertaken a hydrogeological study of the plant landfill using 
the services of MacLaren Plansearch. MacLaren will also 
prepare a landfill development plan. Neither the hydrogeological 
study nor the plan are available yet but are due by the end of 
this month. 

Our application for a permit for our landfill will be 
reviewed at the environmental assessment hearing looking into 
other aspects of the project. 

PUBLIC INFORMATION 

One of the groups interested in our project is 
Environment Canada. Under its DRECT program, $ 350,000 has been 
granted toward this project. One of the main emphases on 
Environment Canada is that of public information. 

The amount and quality of public information is hard 
to assess. The critics of our project may feel that our public 
information program has been inadequate. This project has 
been going through an evolution for over iJj years now. There 
have been long periods during that time when there has been 
nothing to report. The time for the determination of the test 
protocol is an example as is the five month period from the 
end of the test burn to the release of the monitoring report. 
There have also been delays due to plant operating conditions. 
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Through this slow, methodical and deliberate approach 
to the project, our company has made a substantial effort to 
keep interested parties and the public in general informed. 

In early 1983 we advised all municipal representatives, 
health officials and local politicians of our plans. During 
the same period we met with environmental interest groups. In 
early March 1983 we held a public information meeting in Embro, 
Ontario, a nearby community. During the test burn we held an 
Open House over two months. This gave interested people and 
groups an opportunity to see as well as hear what was going 
on at the plant. 

The local newspapers have been following the project 
closely and have been giving fair coverage when there have been 
events to report. 

It is essential that projects of this sort be kept open 
to attempt to allay the concerns that are bound to crop up 
in the minds of many. 

CONCLUSION 

Our process is a long way from being over. We have 
never been to an environmental assessment hearing and so do 
not have first hand knowledge on what to expect. 

I was relieved however in reading the results of the 
monitoring conducted by the Ontario Research Foundation. Some 
of the results were somewhat surprizing - like the appearance 
of dioxins and furans in the stack emissions - but all the 
comparisons to environmental standards were met with ease 
except the one result in the kiln waste dust. 

This has confirmed the results of projects in the 
United States and Scandinavian countries where cement kilns have 
used liquid industrial waste as fuel for a number of years, 
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There is a clearly emerging picture that cement kilns 
are well suited to use a range of liquid industrial wastes as 
fuel. This is good for cement plants as it makes less 
expensive fuel available and will help to control costs. It 
is also good for industries generating or reprocessing waste as 
they will have another outlet - and more important, an 
Ontario outlet - for their waste. It is also good for Ontario 
as there is, what I hope will be concluded, one more 
environmentally sound method of disposing of some of our 
waste. 
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SLIDES 



NO, 



1. VIEW OF WOODSTOCK PLANT FROM FRONT ENTRANCE 

2. VIEW OF KILNS FROM STACKS TO CLINKER COOLERS 

3. SCHEMATIC OF SAMPLING POINTS ( ORF REPORT FIGURE 3) 

4. SCHEMATIC OF PLANT LAYOUT 

5. TWO KILNS FROM BURNER FLOOR 

6. LIQUID FUEL STORAGE AREA 

7. LIQUID FUEL STORAGE TANKS AND PUMP/STRAINER ENCLOSURE 

8. LIQUID FUEL STORAGE TANKS WITH AGITATORS IN CONTAINMENT BERM 

9. UNLOADING POINT WITH STRAINERS 

10. KILN FUEL SUPPLY PUMPS AND STRAINERS 

11. TRUCK BEING SAMPLED PRIOR TO UNLOADING 

12. VIEW ALONG KILN # 1 - ROUTE OF FUEL SUPPLY PIPING 

13. INTERIOR OF PLANT LAB - SOME OF SYSTECH'S EQUIPMENT 

14. SYSTECH TECHNICIAN PREPARING SAMPLE IN FUME HOOD 

15. ONTARIO RESEARCH FOUNDATION LAB TRUCK AT BASE OF STACK 
DURING SAMPLING. 

16. ORF LAB TRUCK INTERIOR 

ORF TABLE 

17. TEST SCHEDULE 10 

18. KILN STACK PARTICULATE CONCENTRATIONS AND 16 
EMISSION RATES 

19. KILN STACK MAJOR GASEOUS COMPONENT EMISSION RATES 47 

20. KILN STACK GASEOUS CONTAMINANT EMISSION RATES 46 

21. KILN STACK CHLORIDE CONCENTRATIONS & EMISSION RATES 51 

22. KILN STACK DIOXIN & FURAN CONCENTRATIONS 42 
2 3. KILN STACK DIOXIN & FURAN EMISSION RATES 43 

24. KILN STACK TRACE METAL EMISSION RATES 28 
COOLER STACK TRACE METAL EMISSION RATES 

25. KILN STACK AVERAGE CONTAMINANT EMISSION RATES 9 3 

26. COOLER STACK AVERAGE CONTAMINANT EMISSION RATES 95 
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SLIDES 

NO. ORF TABLE 

27. KILN STACK - COMPARISON OF CALCULATED & REGULATED 105 

IMPINGEMENT CONCENTRATIONS 

28. ONTARIO DRINKING WATER QUALITY CRITERIA 9$ 

29. KILN WASTE DUST - LEACHATE - ORGANIC ANALYSIS ^8 

FOR BASELINE 

30. KILN WASTE DUST - LEACHATE - ORGANIC ANALYSIS 7© 

FOR 20% LIQ. FUEL 

31. KILN WASTE DUST - LEACHATE - ORGANIC ANALYSIS 72 

FOR 40% LIQ. FUEL 

32. KILN WASTE DUST - LEACHATE - INORGANIC ANALYSIS 67 

FOR BASELINE 

33. KILN WASTE DUST - LEACHATE - INORGANIC ANALYSIS 69 

FOR 20% LIQ. FUEL 

34. KILN WASTE DUST - LEACHATE - INORGANIC ANALYSIS 71 

FOR 40% LIQ, FUEL 
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TABLE 10 



CANADA CEMENT LAFARGE - 1983 
KILN STACK TEST SCHEDULE 



■vV 



''^O 
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Test 
Number 


Test 
Date 


Sampl ing Time* 


Traverse No.l 


Traverse No. 2 


Traverse No. 3 


Traverse No. 4 


Start Finish 


Start Finis'h 


Start Finish 


Start Finish 


1 
2 
3 
4 
5 

. 6 
7 
8 

\ 9 


Aug. 30, 1983 
Sep. 2. 1983 
Sep. 3. 1983 
0ct.l2, 1983 
Oct. 13. 1983 
Oct. 18. 1983 
Oct. 20, 1983 
Oct. 21, 1983 
Oct. 22. 1983 


11:15 12:15 
10:50 11:50 

9:50 10:50 
10:35 11:35 
11:05 12:15** 

9:45 10:45 

9:55 11:15**** 

9:55 10:55 

8:55 9:55 


12:55 13:55 
12:20 13:20 
11:35 12:35 
13:55 14:55 
13:50 15:40*** 
11:20 12:20 
11:50 12:50 
11:15 12:15 
10:25 11:25 


15:20 16:20 
14:20 15:20 
13:35 14:35 
16:50 17:50 
16:25 17:25 
15:20 16:20 
13:55 14:55 
12:45 13:45 
11:55 12:55 


17:05 18:05 
15:50 16:50 
15:20 16:20 
18:30 19:30 
18:15 19:15 
16:45 17:45 
15:30 16:30 
14:10 15:10 
13:30 14:30 



* To Nearest 5 min. 
** 10 min. Pause in Sampling Due to Process Malfunction 
*** 50 min. Pause in Sampling Due to a Thunderstorm. 
**** 20 min. Pause in Sampling Due to Equipment Malfunction 
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CANADA CEMENT LAFARGE - 1983 
KILN STACK PARTICULATE CONCENTRATIONS AND EMISSION RATES 



I 

I 



Test 


Particulate* 


Stack Gas* 


Particulate 


Number 


Concentration 


Flowrate 


Emission Rate 




mg/m^ 


mVs 


g/s 


1 


232.5 


29.5 


6.86 


2 


147.8 


27.6 


4.08 


3 


105.7 


28.2 


2.98 


4 


100.3 


28.9 


2.90 


5 


80.5 


27.4 


2.21 


6 


82.5 


29.2 


2.41 


7 


56.2 


29.1 


1.63 


8 


51.0 


28.7 


1.46 


9 


84.2 


30.5 


2.57 



*At Dry, Reference (25 C, 1 Atmosphere) 
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CANADA CEMENT LAFARGE - 1983 

KILN STACK MAJOR GASEOUS COMPONENT EMISSION RATES 



I 

I 



Test 

Number 


Stack Gas 
Flowrate* 


Major Ga 


seous Component Emi 


ssion Rates 


Oxygen 
kq/s 


Carbon Dioxide 
kq/s 


Nitrogen 
kq/s 


1 


29.7 


3.86 


8.41 


25.30 


2 


28.2 


3.58 


8.07 


24.03 


3 


28.3 


3,82 


7.78 


24.11 


4 


29.0 


4.03 


7.77 


24.74 


5 


27.4 


3.48 


8.14 


23.15 


6 


28.5 


3.88 


7.89 


24.23 


7 


30.2 


4.14 


8.43 


25.58 


8 


29.4 


3.97 


8.35 


24.87 


9 


31.3 


4.41 


8.61 


26.48 



* At Dry, Reference (25 C, 1 Atmosphere) 
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CANADA CEMENT LAFARGE - 1983 

KILN STACK GASEOUS CONTAMINANT EMISSION RATES 






Test 
Number 


Stack Gas 
Flowrate* 


Gaseous 


Contaminant Emission Rate 


Total Hydrocarbon** 


Sulfur Dioxide 


Nitrogen Oxides*** 




m3/s 


mg/s 


g/s 


§/s 


1 


29.7 


416 


58.1 


37.9 


z 


28.2 


386 


39.5 


47.2 


3 


28.3 


283 


55,3 


35.7 


4 


29.0 


629 


5.5 


25.1 


5 


27.4 


803 


34.2 


23.6 


6 


28.5 


553 


32.2 


29.3 


7 


30.2 


776 


34.7 


32.0 


8 


29.4 


709 


48.6 


21.2 


9 


31.3 


808 


37.7 


20.8 





*** 



* At Dry, Reference (25 C, 1 Atmosphere) 

* As Methane (CH.) 
As Nitrogen Dioxide (NO^,) 
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CANADA CEMENT LAFARGE - 1983 
KILN STACK CHLORIDE CONCENTRATIONS AND EMISSION RATES 



I 

r 



Test 
Number 


Chloride* 
Concentration 


Stack Gas* 
Flowrate 


Chloride 
Emission Rate 

• 




mg/m3 


mVs 


g/s 


1 


21.40 


29.7 


0.636 


2 


17.31 


28.2 


0.488 


3 


34.28 


28.3 


0.970 


4 


36.69 


29.0 


1.064 


5 


51.63 


27.4 


1.412 


6 


51.44 


28.5 


1.466 


7 


106.99 


30.2 


3.231 


8 


88.77 


29.4 


2.610 


9 


92.94 


31.3 


2.909 



*At Dry, Reference (25 C, 1 Atmosphere) 
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CANADA CEMENT LAFARGE - 1983 



KILN STACK DIOXIN AND FURAN CONCENTRATIONS 



I 

m 



Test 
Number 


Quantity Detected 


Volume of* 
Gas Sampled 

m3 


Concentrations 


Dioxins 


Furans 

ng 


Dioxins 
ng/m3 


Furans 
ng/m3 


1 


47.4 


259.8 


2.475 


19.2 


105.0 


2 


7.7 


76.0 


2.372 


3.2 


32.0 


t 


8.8 


9.5 


2.333 


3.8 


4.1 


A 


158.2 


138.3 


2.526 


62.6 


54.8 


5 


78.3 


50.0 


2.340 


33.5 


21.4 


6 


21.9 


294.0 


2.518 


8.7 


116.8 


' 


16.7 


106.9 


2.675 


6.2 


40.0 


8 


13.9 


63.7 


2.523 


5.5 


25.2 


9 


22.0 


44.3 


2.750 


8.0 


16.1 



* At Dry Reference (25 C, 1 Atmosphere) 



I I 



J I i 



i. ^1 . 
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CANADA CEMENT LAFARGE - 1983 
KILN STACK DIOXIN AND FURAN EMISSION RATES 



i 









Test 


Stack Gas 


Emission Rates 






Number 


Flowrate* 


Dioxins 


Furans 


I'l 


mVs 


ug/s 


gg/s 


1 


29.8 


0.57 


3.13 


2 


28.7 


0.09 


0.92 


3 


28.4 


0.11 


0,12 


4 


29.0 


1.82 


1.59 


5 


27.4 


0.92 


0.59 


6 


27.8 


0.24 


3.25 


7 


3T.3 


0.19 


1.25 


8 


30.0 


0.17 


0.76 


9 


32.1 


0.26 


0.52 



* At Dry Reference (25C, 1 Atmosphere) 
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C ANADA CEMENT LAFARGE - 1983 
STACK GAS TRACE METAL EMISSION RATES 



I 



Location 


Test 
Number 


Trace Metal Emission Rate 


Ba* 
mg/s 


Cd 
mg/s 


Ca 
mg/s 


Cr 
mg/s 


Cu 
mg/s 


Pb 
mg/s 


Zn 
mg/s 


Kiln Stack 
Cooler Stack 


1 
Z 
3 
4 
5 
6 
7 
8 
9 

1 
2 
3 
4 
6 
6 
7 
8 

g 


0.5 
0.3 
0.3 
0.4 
0.3 
1.8 
1.7 
1.6 
1.5 

0.5 
0.5 
0.7 
1.0 

10.8 
0.3 

14.1 
0.2 
0.3 


0.31 
0.17 
0.18 
0.15 
0.14 
0.16 
0.13 
0.17 
0.13 

0.04 
0.02 
0.02 
0.04 
0.03 
0.03 
0.05 
0.05 
0.03 


1209.5 
607.2 
592.2 
375.7 
274.0 
584.0 
582.0 
487.9 
427.0 

403.2 

446.6 

656.2 

1494.8 

3341.5 

545.6 

6990.6 

270.2 

360.0 


11.2 
11.1 
12.6 
12.7 
14.4 
13.8 
14.6 
12.6 
12.5 

4.7 
2.5 
2.4 
2.8 
7.7 
2.1 
12.6 
2.1 
2.1 


45.6 
17.6 
21.0 
20.6 
19.7 
19.6 
16.9 
11.7 
13.6 

4.0 
2.4 
2.2 
2.4 
3.7 
3.7 
5.2 
2.1 
2.1 


9.2 
4.7 
8.3 
12.2 
33.2 
19.4 
20.7 
18.9 
18.3 

2.4 
3.6 
1.8 
1.5 
4.9 
1.2 
7.1 
0.7 
0.7 


206.1 
54.6 
50.3 
1.2 
6.6 
4.1 
3.4 
1.3 
1.0 

168.9 
14.6 
3.0 
1.8 
4.3 
0.7 
6.5 
0.3 
0.3 



Suspect Because of High Filter Background Concentrations. 
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CANADA CEMENT LAFARGE - 1983 
AVERAGE KILN STACK CONTAMINANT EMISSION RATES 



t 



Contaminant 


Emission Rate 




Contaminant Emission Rate 




Units 










Baseline 


20% Liquid Fuel 


40^. Liquid Fuel 


Particulate 


g/s 


4.64 


2.51 


1.89 


Chlorides* 


g/s 


0.70 


1.31 


2.92 


Chlorine 


g/s 


<0.51 


<0.42 


<0.46 


Barium 


mg/s 


0.37 


0.83 


1.60 


Cadmium 


mg/s 


0.22 


0.15 


0.14 


Calcium 


mg/s 


803 


411 


499 


Chromium 


mg/s 


11.6 


13.6 


13.2 


Copper 


mg/s 


28.1 


20.0 


14.1 


Lead 


mg/s 


7.4 


21.6 


19.3 


Zinc 


mg/s 


103.7 


4.0 


1.9 


Total Hydrocarbon** 


mg/s 


362 


662 


764 


Sulfur Dioxide 


g/s 


51.0 


24.0 


40.3 


Nitrogen Oxides *** 


g/s 


40.3 


26.0 


24.7 


Dioxins 


ug/s 


0.26 


0.99 


0.21 


Furans 


pg/s 


1.39 


1.31 


0.34 



* As Hydrogen Chloride (HCl ) 
** As Methane (CH4) 
^** As Nitrogen Dioxide (N0„) 
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CANADA CEMENT LAFARGE - 1983 
AVERAGE COOLER STACK CONTAMINANT EMISSION RATES^ 



rv) 

M 



Contaminant 


Concentration 
Units 




Contaminant Emission 


Rate 


Baseline 


20% Liquid Fuel 


40% Liquid Fuel 


Particulate 


g/s 


1.06 


1.27 


0.89 


Barium 


mg/s 


0.06 


0.03 


0.03 


Cadmium 


mg/s 


0.03 


0.03 


0.04 


Calcium 


mg/s 


502.0 


545.6 


315.1 


Chromium 


mg/s 


3.2 


2.1 


2.1 


Copper 


mg/s 


2.9 


3.7 


2.1 


Lead 


mg/s 


2.6 


1.2 


0.7 


Zinc 


mg/s 


62.2 


0.7 


0.3 



* Excluding Tests in which Dust Collector Bypass Occurred (Test No. 4, Test No. 5 and Test No. 7) 
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CANADA CEMENT LAFARGE - 1 983 



COMPARISON OF CALCULATED AND REGULATED IMPINGEMENT CONCENTRATIONS 






Contaminant 


Test 

No. 


Maximum 
Emission 
Rate* 


Calculated 

Impingement 

Concentration 

(a) 


Regulated 

Impingement 

Concentration 

(b) 


Ratio: (a),^ 
(b) 


(Base) 




1.00 g/s 


3.2 ug/m^ 


- 


- 


Particulate Material 


1 


6.86 g/s 


22.0 ug/m' 


100.0 yg/m^ 


22.0 


Hydrogen Chloride 

Chlorine 


7 

3 


3.23 q/s 
0.50 g/s 


10.3 ug/m^ 
1 .6 ug/m^ 


100.0 yg/m^ 
300.0 ug/m- 


10.3 
0.53 


Cadmium 

Chromium 

Copper 

Lead 

Zinc 


1 
7 
1 
5 
1 


0.31 mg/s 

14.6 mg/s 

45.6 mg/s 

33.2 mg/s 

206.1 mg/s 


0.001 yg/m^ 
0.047 yg/m^ 
0.15 pg/m3 
0.11 ug/m' 
0.66 ug/m^ 


5.0 ug/m^ 
30.0 ug/m^ 

100.0 wg/m3 
10.0 pg/m3 

100.0 ug/m^ 


0.02 
0.16 
0.15 
1.10 
0.66 


Sul fur Dioxide 
Nitrogen Dioxide 


1 
2 


58.1 mg/s 

47.2 mg/s 


186 ug/m^ 
151 pg/m^ 


830 yg/m3 
500 ug/m3 


22.4 
30.2 


Dioxins 
Furans 


5 
6 


1.82 lig/s 
3.25 ug/s 


5.8 pg/m^ 
10.4 pg/m^ 


450 pg/m^** 
22,500 pg/m3** 


1.29 
0.05 



* Kiln Stack Only 
** Provisional Guideline 
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CANADA CEMENT LAFARGE - 1983 
ONTARIO DRINKING WATER QUALITY CRITERIA 





MOE Hazardous 


Maximum 


Compound 


Waste Number 


Concentration 
mg/L 


Organics 




■: 


Aldrin/Dieldrin 


5003 


0.0007 


Chlordane 


5009 


0.007 


DDT 


501 2 


0.03 


Endrin 


S014 


0.0002 


Heptachlor/Heptachlor Epoxide 


5016 


0.003 


Lindane 


5018 


0.004 


Methoxychlor 


5020 


0.1 ; 


Toxaphene 


5029 


0.005 


RGB's 


5025 


0.003 


Diazinon 


SOI 3 


0.014 


Methyl Parathion ' 


5021 


0.007 


Parathion 


5026 


0.035 


2.4-D 


5002 


0.1 


2.4,5-TP 


5001 


0.01 


Carbaryl 


5008 


0.07 


Nitrilotriacetic Acid 


5023 


0.05 


Trihalomethanes ; 


5030 


0.35 


Inorganics 






Cyanide (Free) 


soil 


0.2 


Fluoride 


SOI 5 


2.4 


Nitrate and Nitrite 


S022 


10.0 


Nitrite 


5024 


1.0 


Metals 






Arsenic 


S004 


0.05 


Barium 


5005 


1.0 


Boron 


S006 


5.0 i 


Cadmium 


5007 


0.005 


Chromium 


501 


0.05 


Lead 


S 01 7 


0.05 


Mercury 


5 019 


0.001 


Selenium 


5 027 


0.01 


Silver 


S028 


0.05 


Uranium 


5 031 


0.02 



\ o H ' 1 
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CANADA CEMENT LAFARGE - 1983 



MOE LEACHATE EXTRACTION PROCEDURE - ORGANIC ANALYSES FOR BASELINE TESTS 






Compound 




Leachate ( 


Concentration ug/a 






Detection 
Limit 




Kiln Waste Dust 




Clinker Cooler 


Dust 


Test 1 


Test 2 


Test 2 


Test 3 


Test 1 


Test 2 


Test 3 


Organochlorines 


















Aldrin 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Dieldrin 


0.01 


0.02 


0.05 


0.02 


0.04 


0.02 


0.02 


0.01 


a-Chlordane 


NO 


ND 


ND 


ND 


0.02 


ND 


ND 


0.01 


Y-Chlordane 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Oxy-Chlordane 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.02 


DDT 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Endrin 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Heptachlor 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Heptachlor Epoxide 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Lindane 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Methoxychlor 


ND 


ND 


NO 


ND 


ND 


ND 


ND 


0.03 


Toxaphene 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.20 


Aroclor 1254 


0.16 


0.17 


0.48 


0.23 


0.42 


0.21 


0.22 


0.07 


Organophosphates 


















Di az inon 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.20 


Methyl pa rathion 


ND 


NO 


ND 


ND 


ND 


ND 


ND 


0.30 


Pa rath ion 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.20 


Phenoxy Acids 


















2.4-D 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


3.00 


2,4,5-TP 


ND 


ND 


ND 


NO 


ND 


ND 


ND 


6.00 


Carbamates 


















Carbaryl 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.50 


Sequestering Agent 


















Nitrilotriacetic Acid 


ND 


ND 


ND 


ND 


1.2 


ND 


ND 


0.50 


Organohalides 


















Trihalomethane 


ND 


ND 


ND 


ND 


ND 


ND 


ND 

1 . 


4.00 



ND = None Detected. 
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CANADA CEMENT LAFARGE - 1983 



MOE lEACHATE EX T RACTION PROCEDURE - ORGANIC ANALYSES FOR 20^; LIQUID FUEL TESTS 






Compound 


Leachate Concentration, yg/t 


t 

Detection 
Limit 


Kil 


n Waste Dust 


Clinker Cooler Dust 


Test 4 


Test :") 


Test 6 


Test 4 


Test 5 


Test 6 


Orqanochlorines 
















Aldrin 


ND 


0.09 


ND 


ND 


ND 


ND 


0.01 


Dieldrin 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


a- Chlordane 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


y- Chlordane 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Oxy-Chlordane 


ND 


ND 


ND 


ND 


NO 


ND 


0.02 


DDT 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Endrin 


ND 


ND 


ND 


NO 


ND 


ND 


0.01 


Heptachlor 


ND 


ND 


ND 


NO 


ND 


ND 


0.01 


Heptachlor Epoxide 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Lindane 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Methoxychlor 


ND 


ND 


ND 


ND 


ND 


ND 


0.03 


Toxaphene 


ND 


ND 


ND 


ND 


ND 


ND 


0.20 


Aroclor 1254 


0.62 


0.54 


0.41 


ND 


0.27 


ND 


0.07 


Organophosphates 
















Diazinon 


ND 


ND 


ND 


ND 


ND 


ND 


0.20 


Methyl parathion 


ND 


ND 


ND 


ND 


ND 


ND 


0.30 


Parathion 


ND 


ND 


ND 


ND 


ND 


ND 


0.20 


Phenoxy Acids 
















2,4-D 


ND 


ND 


ND 


ND 


ND 


ND 


3.00 


2.4,5-TP 


ND 


ND 


ND 


ND 


ND 


ND 


6.00 


Carbamates 
















Carbaryl 


ND 


NO 


ND 


ND 


ND 


ND 


0.50 


Sequestering Agent 
















Nitrilotriacetic Acid 


ND 


ND 


NO 


ND 


ND 


ND 


0,50 


Organohal ides 
















Trihalomethane 


ND 


ND 


ND 


ND 


ND 


ND 


4.00 



ND = None Detected 
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I 
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CANADA 


CEMENT LAFARGE - 


1983 








MOE LEACHATE 


EXTRACTION PROCEDURE - ORGANIC ANALYSES FOR 40^ LIQUID 


FUEL TESTS 


Compound 


Leacfiate Concentration yg/s, 


Detection 
Limit 


Kiln Waste Dust 


CI inker Cooler Dust 


Test 7 


Test 8 


Test 9 


Test 7 


Test 8 


Test 8 


Test 9 


Organochlorines 
















Aldn'n 


ND 


0.11 


ND 


ND 


ND 


ND 


ND 


0.01 


Oieldrin 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


a-Chlordane 


0.02 


0.02 


0.01 


ND 


0.02 


0.02 


ND 


0.01 


y-Chlordane 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Oxy-Chlordane 


ND 


ND 


NO 


ND 


ND 


ND 


ND 


0.02 


DDT 


ND 


ND 


ND 


ND 


NO 


ND 


ND 


0.01 


Endrin 


NO 


ND 


NO 


ND 


NO 


ND 


ND 


0.01 


Heptachlor 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.01 


Heptachlor Epoxide 


ND 


ND 


ND 


NO 


ND 


ND 


ND 


0.01 


Lindane 


ND 


ND 


NO 


ND 


ND 


NO 


ND 


0.01 


Methoxychlor 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.03 


Toxaphene 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.20 


Aroclor 1254 


0.49 


0.51 


0.46 


ND 


0.20 


0.19 


ND 


0.07 


Organophosphates 


















Diazinon 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.20 


Methyl pa rath ion 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.30 


Parathion 


ND 


ND 


ND 


NO 


ND 


ND 


ND 


0.20 


Phenoxy Acids 


















2,4-D 


ND 


ND 


ND 


ND 


ND 


ND 


NO 


3.00 


2,4,5-TP 


ND 


ND 


ND 


ND 


NO 


ND 


ND 


6.00 


Carbamates 


















Carbaryl 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.50 


Sequestering Agent 


















Nitrilotriacetic Acid 


ND 


ND 


ND 


NO 


ND 


ND 


ND 


0.50 


Or^anohalides 


















Trihalomethane 


ND 


ND 1 ND 


ND 


ND 


ND 


ND 


4.00 



NO = None Detected. 
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CANADA CEMENT LAFARGE - 1983 

MOE LEACHATE EXTRACTION PROCEDURE - INORGANIC ANALYSES FOR BASELINE TESTS 



-<3 



Contaminant 




Leachate 


Concentration mg/e 




Detection 
Limit 


Kiln Waste Dust 


Clinker Cooler [ 


}ust 


Test 1 


Test 2 


Test 2 


Test 3 


Test 1 


Test 2 


Test 3 


Free Cyanide 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


Fluoride 


6.7 


5.3 


5.2 


4.8 


0.2 


0.2 


0.3 


0.1 


Nitrate 


ND 


ND 


ND 


ND 


ND 


NO 


ND 


0.1 


Nitrite 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.005 


Arsenic 


0.001 


0.001 


ND 


ND 


ND 


ND 


ND 


0.001 


Barium 


0.55 


0.63 


0.57 


0.67 


0.81 


0.89 


0.86 


0.01 


Boron 


0.06 


0.02 


0.02 


0.03 


0.01 


ND 


0.02 


o.ni 


Cadmium 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


Chromium 


0.03 


0.03 


0.02 


0.04 


0.06 


o.n 


0.04 


0.02 


Lead 


0.40 


0.10 


0.08 


0.42 


0.12 


o.n 


0.10 


0.02 


Mercury 


ND 


0.0001 


0.0001 


ND 


ND 


ND 


ND 


0.0001 


Selenium 


0.025 


0.055 


0.063 


0.042 


ND 


ND 


ND 


0.003 


Silver 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


Uranium 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 



ND = None Detected. 
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CANADA CEMENT LAFARGE - 1983 



MQE LEACHATE EXTRACTION PROCEDURE - INORGANIC ANALYSES FOR 20°^; LIQUID FUEL TESTS 





Leachate Concentration, mg/9. 




Contaminant 


Kiln Waste Dust 


CI inker Cooler Dust 


Detection 
Limit 


Test 4 


Test 5 


Test 6 


Test 4 


Test 5 


Test 6 


Free Cyanide 
Fluoride 
Nitrate 
Nitrite 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Uranium 


0.05 
11.4 

ND 
ND 

ND 
0.38 
0.11 
0.005 
0.22 
0.13 
0.0002 
0.04 
0.02 
0.01 


0.05 
14.6 
ND 

ND 

0.002 

0.18 

0.19 

0.005 

0.07 

0.35 

0.0001 

0.11 

0.02 

0.01 


0.05 
12.8 
ND 

ND 

0.004 

0.18 

0.23 

0.005 

0.07 

0.09 

0.0002 

0.43 

0.02 

0.01 


0.05 
0.5 

ND 

ND 

ND 
3.0 

ND 
0.005 
0.16 
0.08 
0.0001 

ND 
0.02 
0.01 


0.05 
0.6 

ND 

ND 

ND 
2.6 
0.02 
0.005 

ND 
0.07 
0.0001 

ND 
0.02 
0.01 


0.05 
0.5 

ND 

ND 

ND 
1.4 
0.02 
0.005 
2.00 
0.07 
0.0001 

ND 
0.02 
0.01 


0.05 
0.1 
0.1 
0.005 

0.001 

0.01 

0.01 

0.005 

0.02 

0.02 

0.0001 

0.003 

0.02 

0.01 



ND = None Detected. 
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MQE LEACHATE EXTRACTION PROCEDURE - INORGANIC ANALYSES FOR 40". LIQUID FUEL TESTS 






Contaminant 






Leachate 


Concentration mg/z 






Detection 
Limit 


Kil 


n Waste Dust 


Clinker Cooler Dust 


Test 7 


Test 8 


Test 9 


Test 7 


Test R 


Test 8 


Test 9 


Free Cyanide 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


0.05 


Fluoride 


15.5 


15,5 


15-0 


0.5 


0.5 


0.5 


0.5 


0.1 


Nitrate 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.1 


Nitrite 


ND 


ND 


ND 


ND 


ND 


ND 


ND 


0.005 


Arsenic 


0.001 


ND 


0.005 


ND 


ND 


ND 


ND 


0.001 


Barium 


0.16 


0.22 


0.23 


1.9 


1.8 


1.9 


1.5 


0.01 


Bcron 


0.23 


0.15 


0.21 


0.01 


0.01 


0.01 


0.01 


0.01 


Cadmium 


0.84 


0.97 


ND 


ND 


ND 


ND 


ND 


0.005 


Chromium 


0.05 


0.04 


0.05 


0.16 


0.12 


o.n 


0.10 


0.02 


Lead 


1.8 


1.6 


0.10 


0.10 


0.07 


0.08 


0.09 


0.02 


Mercury 


0.0002 


0.0003 


0.0001 


ND 


0.0001 


0.0001 


ND 


0.0001 


Selenium 


0.01 


0.09 


0.07 


ND 


ND 


NO 


ND 


0.003 


Silver 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


0.02 


Uranium 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 


0.01 



NO = None Detected. 



STREAMLINING THl: ENVIRONMENTAL ASSESSMENT PROCESS 

by 

W. S.'otl, An;-, i .il.ruU Di ffcMc-ir , Env i T'orin!- n I al 
Asso:;smcnt, Branch, Ontai-io Mint:-.-1.ry of 1 he 
Env i I'onment , Toronto, Ontario 



Introductory Remarks 

Today I have no announcements of new programs, najor 
studies, expert opinions or new directions. Instead I am 
here to bring you up to date on what our Branch has done 
and is doing to streamline the nuts and bolts part of 
Ontario's Environmental Assessment process. 

Fitting enough for today, I come before you as a recycled 
pollution {not polluted) engineer. I do not have a lot of 
experience in the production of planning documents but I 
have experience at getting things done so I understand the 
importance of time and money. 

What is the Environmental Assessment Process ? 

The Environmental Assessment Act is - in spite of rumours 
you may have heard - a very simple piece of legislation. 
A copy costs $1.50 as opposed to $3.00 for the 
Environmental Protection Act. 

Part I (3 pages) - provides details on interpretation 
and the Act's application. 

Part II (9 pages) provides details on what must be 
contained in an environmental assessment and explains 
the various steps that must be covered before the 
approval is given. Of the nine pages only one lists 
the required contents of the EA . The other eight set 
out the requirements for how the various steps in the 
approval process are to be carried out. 



Part III (4 pages) sets out the power and duties of 
the Environmental Assessment Board. 

Part IV (1 1/2 pages) sets out the powers and 
responsibilities of the provincial officers. 

Part V (5 pages) deals with various adoinistrati ve 
matters . 

Part VI (2 pages) sets out the details and authority 
for making regulations. 

Here is a brief description of the environmental 
assessment process as it has evolved from the legislation: 

1» The proponent commences discussions with government 

representatives and interested public to obtain input 
on their cares and suggestions on anticipated 
problems . 

I;* The proponent prepares and submits an Environmental 
Assessment . 

J* The Government Agencies review it and provide their 
opinion of the environmental assessment and the 
proposed undertaking in a single document called the 
government review. 

4. The riinister publishes a notice that the Government 

Review is complete and that the Environmental Assess- 
ment and Government Review are available for 
interested people to review and comment on if they 
wish. 
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5. At the end of the public review period {usually 30 
days) the Minister considers the environmental 
assessment, the government review and any submissions 
and determines whether to approve the undertaking - 
(with or without conditions) - whether to have it 
amended - or whether to refer it to a hearing. 

6. The matter is approved after any identified problems 
are resolved. 

Of course there are other possibilities but based on the 
experience since the EA Act came into effect, October 
1976, this is the normal route. Occasionally it is not 
possible to resolve a difficulty and the matter is 
referred for a hearing. Of the 53 Environmental 
Assessments approved to date, only eight went to a 
hearing. I think you will gain some insight into the 
effectiveness of Environmental Assessments to date when 
you hear that these were the eight hearings: 

1) Sault Ste. Marie Central Creek 

2) Orillia Light and Power 

3) Highway #89 

4) Colonel Sam Bois Smith Park 

5) South West Hydro 

6) Eastern Ontario Hydro 

7) Victoria Hospital EFVJ 

8) Thunder Bay Auditorium 

As you can see, there is not much that can be done to 
simplify that process without a change in the legislation. 

Let me assure you however that there has been recent 
significant streamlining of the administrative processes. 
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The main areas of streamlining which I will discuss today 
are: 

1. The development and implementation of Class 
Environmental Assessment documents, 

2. Clarification of the task which each member of 
the government review team is to carry out during 
the review of the environmental assessment 
against the reviewer's mandate, 

3. Development of a formal consultation process to 
ensure the proponent has input from the various 
"concerned" agencies at the beginning of the 
planning process, 

4. Development of a joint notice to satisfy the 
Act's requirement for a Notice of Acceptance 
(Section 9) and a Notice of Approval 
(Section 13(3)). 

5. Hearings held before the Joint Board. 

6. Mediation. 

7. Proposing to revise definitions of Waste 
Management to use the EA Act only for activities 
significant enough to warrent the attention. 

8. And lastly, (in the area of waste management 
activities) marrying the requirements of the EA 
Act with those of the Area Waste Management 
Master Planning process to allow both to proceed 
as a single project eligible for some MOE 
financial support. 
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Today, before I address our progress in streamlining 
Waste Environmental Assessments, I would like to spend a 
few moments on the other areas. 

1. Streamlining through Class Environmental Assessments 

The Act applies to all undertakings of the Province, 
public bodies and municipalities . Since "undertaking" 
includes programs as well as specific enterprises, there 
are an enormous number of environmental assessments 
required. Out of recognition that some groups of under- 
takings have important characteristics in common, have a 
generally predictable range of effects, and are unlikely 
to cause significant environmental effects, the Class 
Environmental Assessment approach was developed. 

In a class document, a proponent submits a document to 
seek approval for a type of project or activity which will 
be carried out (in the fashion set out in the document) at 
a time and place to be decided by the proponent. 

Once the class document has been approved, the proponent 
follows the procedure set out in the EA when handling 
future undertakings. Some examples of recent class EAs 
are: 

1) Municipal VJater and Sewage VJorks 

2) Municipal Roads Projects 

3) Ministry of Natural Resources Solid VJaste 
Disposal Unorganized Areas 

I should mention that the Class EAs include a screening 
process which identifies projects which are significant 
enough to warrant being "bumped-up" to being required 
to conduct an individual environmental assessment. 

The use of Class Environmental Assessments has greatly 

reduced the number of undertakings for which proponents 
must submit an individual environmental assessment. 
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2* Streamlining through Clarification of the Role of 
Government Reviewers and Tightening of the Review 
Schedule 

Representatives of government agencies now review environ- 
mental assessments only from their respective mandate. 
Comments supplied by reviewers are authorized by the 
senior level of the Ministry or agency. This has greatly 
simplified things for proponents because reviewers have 
the expertise and authority to find ways of overcoming 
perceived problems. 

At the same time as the clarification of reviewers' roles, 
there has been a tightening up of the project handling to 
ensure the review comments are submitted within the 
scheduled tine. For most EAs the review team submit their 
individual comments within 45 days. This has enhanced 
program delivery. 

JU Streamlining through Early Guidance and Input to 
Proponents 

The Environmental Assessment Branch has produced Guide- 
lines for Presubmiss ion Consultation to help proponents 
obtain guidance and timely information from the public and 
government agencies which have possible concerns related 
to the undertaking. VJe have found that early dialogue 
greatly reduces the frequency and seriousness of problems 
identified during the formal review of the environmental 
assessment. Dialogue at the earliest stages permits a 
proponent to focus on major issues at a time when 
decisions are still reversible and resource commitments 
are still flexible. As one mining man put it - you can 
then solve the problems with a pencil rather than a 
bulldozer. 



During the early discussions, the Branch can share with a 
proponent the knowledge gained from experience that other 
proponents have had with earlier environnental assessments 
and hearings. This ensures every proponent need not "re- 
invent the wheel" with each EA. 

To assist proponents in the preparation of their EA, many 
members of the review team have prepared guidelines on how 
the specific matters within their mandates should be 
approached. Although every EA is unique making a check 
list of limited use, the guidelines go a long way to help 
proponent get a good start. 

We have observed that the quality of EAs has improved when 
consultation was carried out early in the process. 

4. Streamlining Through Joint Notices 

In instances where there are no formal requests for a 
hearing and where the concerns of the government review 
team and the public are covered off by conditions which 
are satisfactory to all parties, we now prepare a combined 
Notice of Acceptance and Approval to satisfy the require- 
ments of Sections 9 and 14(3) of the EA Act. This reduces 
the cost and time necessary for the giving of notices. 
Previously there was a 15-day period after the Notice of 
Acceptance was issued { to the proponent and to any person 
who has made written submissions) before the Notice of 
Approval would be processed. The use of combined notice 
removes approximately one month from the purely admini- 
strative component of the EA review process. 
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i. Hearings Before the Joint Board 

While we can take no credit £or developing the 
Consolidated Hearings Act, the advent of the Joint Board 
Hearing has greatly simplified the overall approval 
process for proponents. Now virtually all issues in 
dispute can be addressed at one hearing. Currently the 
two of the Environmental Assessments which have been 
referred for hearing are scheduled for Joint Board 
Hearings . 

VJhile Joint Board hearings streamline the total approval 
process, they do not provide a significant decrease in 
tirae or the process associated with the EA component when 
considered on its own. 

i* Mediation 

At this time the Environmental Assessment Board has 
arranged to have a mediator assist in the North Simcoe 
landfill search as a pilot project. As you are probably 
aware, there is considerable interest in the process of 
locating a waste disposal site to replace the well known 
Pauzi site. The mediator was appointed to facilitate the 
hearing process under the Environmental Protection Act. 
As the Board gains experience from this trial, it will 
determine the applicability of this technique as a formal 
component of the hearing process. 

As I indicated a few moments ago, the EA Branch has 
encouraged and emphasized early and open dialogue 
between the proponent and those parties with a direct 
interest in the problem and/or the solution. This 
dialogue encourages identification of differing view 
points and permits determination of compromises and 
solutions. During such discussions, EA Branch staff may 
function as a mediator in the event of any interruption of 
the communication. 



Other than our unofEicial mediation during pre-submission 
discussions, we anticipate mediation will have its 
greatest impact on those few environmental assessments 
which must go to a hearing. 

7. Proposal of Blueprint - Revise Definitions so only 
Significant Waste Management Activities are Subjected 
to the EA Act 

Presently waste facilities are subject to approval under 
the Environmental Protection and Environmental Assessment 
Acts. New waste facilities serving more than 1,500 
persons or revisions to such sites are subject to 
mandatory hearings under present EPA legislation. 

Out of recognition that the evaluation process under the 
EPA adequately provides for public input and protection of 
the natural environment for small waste sites, the 
Ministry suggested through the Blueprint that waste 
disposal sites with a design life of under 100,000 tons be 
subject to only the EPA approval process. This proposal 
has received widespread support from municipalities and 
others . 

Me are not certain whether the Blueprint proposal will be 
adopted as is, but indications are that the concept, in 
some form, will likely be included in the process that 
comes out of the Blueprint exercise. 

8 . Streamlining VJaste Environmental Assessments by 
Marrying the EA and Area Waste Master Planning 
Process 

Last year at this conference the Honourable Keith Norton, 
then Minister of the Environment, announced the Ministry's 
BLUEPRINT FOR HASTE MANAGEMENT: THE CHALLENGE FOR 
ONTARIO IN THE 1980 's 
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It is probably worthwhile review the presentation made at 
last year's conference to set the tone for this part of ray 
presentation. Under the heading entitled planning, the 
Minister said, 

"Waste management begins with planning and this is an 
area where the temptation is greatest for some 
municipalities to take short cuts in the interests of 
expediency. 



There are several municipalities which assume a 
degree of responsibility for all wastes produced in 
their jurisdiction, and for long-term area waste 
management planning to cope with these wastes. 
However, this is not the case with all municipalities 
— but I intend to ensure that it will be. 

Municipalities must strive for a better quality in 
waste management planning, incorporating more 
constructive public consultation to reduce the 
atmosphere of conflict which prevails in so many 
waste site decisions to date. 

I regard the issue of Municipal planning as a 
critical area of the Blueprint." 

The Minister has already brought you up to date on the 
current status of the Blueprint in his presentation 
Monday. I intend to concentrate on the two components of 
the Blueprint which are directly related to the topic 
which Nars Borodczak selected for me to give. These are: 



1. Area Waste Management Master Planning 

2. Hearings, Approvals and Appeals 
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Area VJaste Management Master Planning 

I believe there are none here who would disagree that the 
success of any activity is very much influenced by the 
planning/preparation carried out beforehand. "An ounce of 
prevention is worth a pound of cure." 

These days proponents who approach the whole issue of 
waste management on a piece-by-piece basis are experienc- 
ing major setbacks. 

Through the area waste management master planning process, 
the Province has encouraged the development of a strategy/ 
approach setting out how the wastes within a greater 
geographic area will be handled over a twenty (20) year 
period. The Ministry of the Environment has provided 
subsidies of 50% of the costs of the studies as long as 
more than one municipality or a restructured municipality 
was involved. 

As the process of phasing in the application of the 
Environmental Assessment Act to municipal waste disposal 
undertakings proceeded, concern was expressed that 
proponents would have to go through very similar type 
processes to produce the required Environmental Assessment 
and an Area VJaste Management Master Plan. The Blueprint 
indicated that the approval requirements for establishing 
waste facilities under Part 5 of the Environmental 
Protection Act would parallel the requirements of the 
Environmental Assessment Act. 

Now, the Guidelines for the Preparation of Waste 
Management Master Plans are much broader in scope, 
covering programs for all aspects of waste. Area Waste 
Master Plan projects receiving 50% MOE funding now produce 
the Master Plan and also the majority of the documentation 
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appropriate for subnission of the Environnental Assess- 
ment. To qualify for the provincial funding the plan must 
be prepared in accordance with the Guidelines for the 
Preparation of Waste Management Master Plans prepared by 
the Waste Management Branch in consultation with our 
Environmental Assessment Branch. 

I must emphasize that the master planning process does not 
usually produce a full EA. The plans produced to date 
have been general in nature usually not selecting specific 
technologies or specific sites. Such plans might include 
statements such as "an energy from waste facility to be 
located in the north east corner of the municipality". 
The Regional Municipality of Waterloo is going a step 
further. The Region has gone beyond the normal master 
plan and is in the early stages of including specific 
details on technology and site locations. The final 
document will be submitted as a complete EA to obtain a 
single approval for all works covered by the waste master 
plan. 

The waste management master plan usually consists of three 
components: 

1) Description of the Waste Management Activities to 
be established over the life of the plan defined 
in enough detail so those affected can determine 
whether they wish to provide input into the 
process. 

2) Description of the planning process which will be 
used to handle new alternatives and effects upon 
the environment which cannot be specifically 
described when the plan was developed. These 
planning procedures allow for evaluation of 
specific alternatives and effects when components 
of the plan are proposed for implementation. 

3) A mechanism to allow the plan to be updated. 
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The similarity between the components of the master plan 
and the first two components of required contents of an EA 
document is apparent. The required contents of the EA 
(our "well-known" Section 5.3) are: 

(a) ~ Description of the purpose 

(b) - Description and Statement of Rationale for 

(i) the undertaking 

(ii) alternative methods of carrying out the 

undertaking 
(iii) alternatives to the undertaking 

(c) - Description of 

(i) the environment that will be affected 
(ii) the effects caused to the environment 
(iii) the actions to mitigate effects upon the 
environment 

(d) - Evaluation of the advantages and disadvantages to 

the environment of the undertaking, the alternative 
methods of carrying out the undertaking and 
alternatives to the undertaking. 

Master planning is now a comprehensive process which 
allows consideration of the major contentious issues to be 
dealt with in a single planning, government review and 
when necessary, hearing forum. Planning can be carried 
out and EA Act approval received without having to develop 
the expensive detailed engineering information necessary 
for approval of the component activities,- 

Perhaps a "for instance" would help here. 
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A regional municipality's waste management master planning 
process having: 

existing waste management facilities 

- inventory of facilities and transportation networks 
~ assessment of potential environmental, economic and 

public impact 

- evaluation of useful life of and possible future uses of 
existing facilities 

developed an inventory of waste generation in study area# 

- including present situation and best guess projections 

- evaluated system options in terms of costs and potential 
environmental impacts and determined how such impacts 
may be mitigated, 

- prepared a detailed development schedule setting out 
dates for all of the key milestones of each facility set 
out in the master plan, 

- detailed on updating mechanism for the plan, 

would allow completion of an Environmental Assessment for 
its undertaking of waste handling for the next 20 years. 
Once approval had been obtained the municipality could go 
about investigating, designing and obtaining technical 
approval for the hard facilities as specified in the 
planning document. As the detailed plans were set 
forward, the question of need, consideration of other 
alternatives will have already been addressed so the 
matter under review will be restricted to the technical 
details of only the specific site under review. 
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Concluding Remarks 

We believe the eight mechanisms just discussed have 
streamlined the administrative process and improved the EA 
process by providing better and earlier guidance to 
proponents and by speeding up the formal processing of 
EAs. We are committed to further improvements. 
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THE DEVELOPMENT OF WASTE MANAGEMENT ANH SOLIDIEICATION 
FAClLlTrEL, IN QUEBEC 

by 
G.A. Douplas, Regiorjal Manager Ontario, Stablex 
Canada Incorporated, Willowdale, Ontario 



I know a lot of you attending today have participated 
during the past few years in more than a few seminars, 
work-shops and conferences dealing with the subject of 
industrial waste. 

We seem to spend an awful lot of time articulating the 
problems and debating the issues. Do you ever get the 
feeling, though, that despite all the talk nobody appears 
to be really doing anything constructive about the problem 
of industrial waste? 

If that thought concerns you, then I have a rare treat 
for you this afternoon - 

I just happen to have with me some pictures of a world 
class state of the art hazardous waste treatment plant 
that was recently built right here in Canada. 

The Stablex Industrial Waste Treatment Centre at Blainville, 
Quebec is the first of several plants the company will 
build to serve North American industry. It was completed 
"on schedule" and "within budget" and commenced operations 
during the spring of last year. 

The Blainville facility was completed at a cost of 
slightly over 20 million dollars. It has the capacity 
to treat 70,000 tonnes of industrial waste annually 
(on a one shift basis) , utilizing the Sealosafe fixation/ 
solidification technology, which converts hazardous 
inorganics to a safe and useful product called Stablex. 

Unlike most solidification processes, the Sealosafe 
technology employs extensive physical/chemical pre- 
treatment prior to final solidification. 

The process makes provision for cyanide destruction, 
chrome reduction and many other pre-treatment processes. 

The plant I am going to show you accepts liquids, solids 
and sludges, in bulk or in drums. 

By way of perspective, the Stablex plant at Blainville 
provides the solution to approximately 60% of Quebec's 
hazardous industrial waste problem. 

The building on the right houses the laboratories and some 
offices. The entire treatment operation is performed in 
the plant on the left. 
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As you can see, all of the storage and operating facilities 
are covered-in. No tanks, drums or process equipment are 
visible from outside the plant. 

No wastes will be accepted in this plant until the Stablex 
Lab has analyzed a typical sample of the waste in question 
and confirmed that the Sealosafe process can treat it 
effectively. Only then will a shipment of the waste be 
scheduled to the plant. 

When each shipment arrives at the plant, a sample for the 
truck will be analyzed to determine whether or not the 
load conforms to the original pre-shipment sample. 

Subject to this confirmation, the truck can unload. 

An in-plant dust gathering system collects airborn solids 
and returns them to a hopper in the solidification tower, 
where they are converted to Stablex. 

Unloading, storage, pre-treatraent and solidification are 
accomplished through an automated central control panel. 

All storage and reaction vessels are covered and vented 
to segregated fume gathering systems which return their 
contents to the treatment process. Consequently, there 
are no gaseous emissions from the plant. 

There is also no liquid effluent from this plant. All 
wastes entering the plant, even the rain water falling on 
the working areas of the plant, are eventually converted 
to Stablex. 

The only thing that leaves this plant is the final Stablex 
product, which is placed in a secure product placement 
site located on provincial government-owned land immediately 
adjacent to the Treatment Centre. 

The plant you have just seen represents the leading edge 
of proven technology for the safe treatment of inorganic 
industrial wastes. We know of no other plant in the world 
that processes inorganic wastes to the extent that they 
are treated by the Sealosafe process in Blainville. 

The siting of the Stablex waste treatment centre at 
Blainville represents a unique example of co-operation 
between three levels of government, the local citizens 
and the Stablex organization. 
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It may be interesting at this time to reflect on some 
of the ingredients that are essential to the success 
of such a difficult project. 

First of all, I believe you need a proven technology, 
and a proponent with the operating experience and know- 
how that are necessary in order to apply the technology. 

You will obviously require a suitable site. 

Next, I believe it is essential that you have at least a 
threshold of support from the local community. Stablex 
was very fortunate in Blainville in this respect. When 
preliminary hydrogeological and other studies identified 
Blainville as one of the best candidate areas for such a 
plant, the mayor and council voted unanimously to invite 
Stablex to build in their community. They supported the 
project through public participation and public hearings, 
despite significant opposition by some of the citizens. 

I believe it is noteworthy {and I hope it may provide 
inspiration for some municipal politicians) that the 
mayor and council were rewarded for their courage and 
foresight - they were re-elected by acclamation shortly 
after the project was approved by the Quebec cabinet. 

That brings me to the final ingredient in the recipe 
for success - 

There must be a need for the level of treatment services 
that the plant is designed to provide. 

While some jurisdictions may covet the level of treatment 
you have just witnessed and while there is a generally 
perceived need by the population at large for the highest 
levels of waste treatment available, it is actually 
government legislation and municipal by-laws that create 
the need for services and define the exact level of 
treatment that will be required. 

If the environmental regulations permit the use of "low- 
tech", "low-cost" options, a plant like the one you have 
just seen cannot compete. 
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Any waste management company, private or public , that 
invests in a plant based on technology that exceeds the 
level of treatment that the law requires, is courting 
disaster. 

It should also be noted that the current availability 
of low-cost options that are within the law creates a 
serious disincentive for generators to abate, recover, 
recycle or properly treat wastes in-house. 

It takes a very brave waste generator to pay a premixim 
for recovery, recycling or a high level of treatment, 
while his competitors are sending their wastes to landfill, 
with at best a bare minimum of treatment. 

It is our opinion that most responsible waste generators 
would welcome higher levels of waste treatment. Many of 
them are already very concerned about the long-term 
liabilities associated with waste disposal. Recent legal 
concepts of "cradle to grave" liability suggest that 
generators should utilize the finest waste treatment 
technology available in order to indemnify themselves 
from future financial disasters. However, as long as there 
are tempting low-cost options available under law, the 
good corporate citizen who pays for the best treatment, 
will be very vulnerable to less responsible competitors. 

We commend the Ontario Ministry of the Environment for 
their intention to enact new waste management legislation. 
We are impressed by the thoroughness of their approach 
to the subject. 

We strongly urge the ministry to bring in legislation and 
write regulations that will raise the existing levels 
of treatment to the point where they are consistent with 
the best available technologies in the world. Otherwise, 
those waste management companies who strive for excellence 
must direct their resources elsewhere, and Ontario CQuld 
indeed become a low-cost dumping-ground for wastes from 
other jurisdictions. 

The environmental axiom with which I have chosen to 
conclude my remarks, is a simple one - 

"World-class environmental protection requires world-class 
technology and treatment facilities which are entirely 
dependent on world-class legislation". 
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CHEMICAL CONTAMINANTS IN WATER - A MEDICAL PERSPECTIVE 

Dr. J. Day and Dr. N.B. Billiard, Ontario Medical 
Association, Toronto, Ontario 



The Ontario Medical Association is concerned with all 
aspects of human health. Over the years physicians of this 
province, through the Ontario Medical Association, have 
accepted responsibility for assessing health effects of 
water contamination and advising appropriate agencies in 
respect to this. Previously, public health concerns have 
focused on sewage and waste disposal because of epidemic 
potentials inherent in municipal discharges. Since the mid 
1960's these problems have become reasonably contained and 
are secondary to the much greater menace confronting human 
health now and in the future - chemical contamination of our 
water resources. 

The Ontario Medical Association voiced alarm over wide- 
spread pollution of the Great Lakes in 1970 and demanded that 
responsible governments co-ordinate action to deal with it. 
The Public Health Committee of the Ontario Medical Association, 
in its report to Council, recommended that the Canadian Medical 
Association advise "the government of Canada enter into nego- 
tiations with the government of the United States to establish, 
with all possible speed, an international body with full 
regulatory power throughout the Great Lakes drainage basin" . 
Thus, making the Ontario Medical Association one of the first 
groups to formally propose this process to deal with Great 
Lakes pollution. Since then the Ontario Medical Association, 
through its members, has actively dealt with a wide range of 
environmental issues including individual membership on the 
Science Advisory Board of the International Joint Commission 
and chairmanship of the Task Force on Health Effects of Non- 
phosphate Detergent Builders. 

The medical community, then, through its association has 
clearly expressed a committment to the environment and immediate 
and future impact of contamination of possibly the most vital 
resource, second only to air we breathe - water. 



MEDICAL DILEMMA 

The patients with signs and symptoms of ill health go 
first to the family practitioner in the community. Often the 
problem will not be straight forward, but rather will present 
as a complex mix of symptoms including his or her own perception 



of his or her medical state. The doctor, in dealing with this 
complex mix, uses clinical training and diagnostic tools avail- 
able to him to determine the cause or causes and the varied 
interrelationships in establishing diagnosis and management. 
In certain instances, the cause of the condition is not 
readily accessible and the physician's medical training and 
technical skills are inadequate, thereby, precluding appro- 
priate treatment. Such may be the situation when environmental 
contaminants are the basis of the problem. 

The reason for this medical uncertainty is because of an 
increasing growth in the introduction of chemicals into our 
environment and limited available knowledge relative to health 
effects making proper assessment of each chemical difficult, 
and their combined effects, next to impossible to ascertain. 
Differences of scientific opinion regarding levels and mani- 
festations of toxicity complicates the matter leaving the 
physician to rely on other than clinical experience because 
of the newness of the condition. Expressions of extreme 
opinions influence physician and community views on the 
matter. Public and professional opinion, often only conjecture, 
leave varying attitudes and perceptions of health impact, 
effectivpiy polarizing opinions of either fear or complacency. 

The patient, then, having symptoms relative to chemical 
coritamination or, fearing that this is a cause, needs access 
to knowledgeable physicians whose information base is "state 
of the art" or at least informed as how to get such informa- 
titm an! apply it. Presently, the physician deals with this 
coii;[lex relationship of environmental contaminants on health 
without the assistance of sufficient expertise in the diagnosis 
and the management of his patient which, in effect, is not 
accessible. 



THE GROWTH OF UNCERTAINTIES 

Since World War II the number of chemicals introduced 
annually into the environment is massive and is of great 
concern. It is estimated that two thousand chemicals are 
introduced annually and, of these, a large number are con- 
sidered to bo environmentally dangerous. Knowledge of their 
impact on the environment lags behind their introduction and 
although some have been subjected to animal studies, few have 
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been tested in humans. Judgements, then, invariably fall on 
response to animals or mutagenicity in bacteria leaving open 
the question of short or long-term effects on humans. 

The problem is not just limited to toxicity of individual 
chemicals as they are introduced into water systems, rather 
the combined effects of these chemicals on those already 
present. Chemical interaction possibly creates a higher degree 
of toxicity, the impact of these on biological systems over 
time is hardly answerable. 

Our need to project into the future is emphasized by 
accepted actions of yesterday which have become the problems 
of today as is exemplified by the calamity of Love Canal. In 
retrospect, this tragedy would have been prevented by available 
foresight, which would have led to appropriate legislation. 

Each jurisdiction has responsibility not only to the 
immediate community but also to the global environment. Com- 
pounds released in one area may express its effects at a 
distance. A high standard of water pollution control in one 
area, whether it be a municipality, county, province, state 
or country, may be negated by the impact of contamination 
originating at a distant site. It is a requirement that 
water quality standards be accepted internationally and to 
prevent economic stresses from dictating these standards, in 
order to obtain a competitive edge in the marketplace. 
Otherwise, environmental standards are meaningless since 
secondary pollution would be inevitable. 

This becomes a societal responsibility beginning with the 
understanding that what is produced has with it the side 
effects of waste which must be the responsibility of the 
communities involved. 



FILLING THE VACUUM 

The concern of chemical contamination of our water focuses 
on human well-being. The control and elimination of such 
contamination is primarily directed towards protecting human 
health and ensuring multiple uses of our aquatic resources 
without risk to health. The public today, although constantly 
reminded of pollution, is frequently desensitized to it 
preferring the problem to simply go away. At the same time 



levels of awareness of toxics in the environment and the 
question as to the effects these are having on personal well- 
being are raised. Conditions not accounted for medically are 
now being laid at the doorstep of chemical contamination and 

the physician is being asked to help. 

Unfortunately, the practicing physician, is on the 
whole, lacking in knowledge of the health effects of low 
levels of chemical exposure such as may be encountered 
in water. The public seeks answers. The medical vacuum, 
thus created, is being filled by an ever increasing number 
of physicians and laboratories who have developed their own 
interpretation of what is perceived by society as environ- 
mental health problems {20th Century Disease) . Unanswerable 
questions leave the treating family physician and, indeed, 
other physicians in the community, off to the side since 
there is really no source of medically sound information on 
the subject. The result is that a self-proclaimed specialty 
has arisen like "Phoenix from the ashes" using unconvention- 
ally and medically unproven methods in the assessment and 
management of patients with environmentally related concerns. 
The physician, dependent on scientific principles for medical 
judgement and because of their lack of accessibility, are 
unable to meet the needs of the alarmed public. 



FUTURE FOCUS 

The growing uncertainty of the impact of chemical 
contamination of our watei" systems places a responsibility 
on the physicians to become involved in environmentally 
related clinical problems and environmental research. 
Physicians need more relevant knowledge of environmental 
health and the impact of contaminants on human health. If 
we are to live in this world, we must accept the responsi- 
bility of the consequences of our actions and modify them 
if we will. We must be aware of the impact of these 
chemical contaminants and their mode of presentation. 
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The urgency of this issue, since it is clearly in the 
arena of medical responsibility, places an obligation on 
the medical profession to develop organized relevant know- 
ledge and expertise in the area of environmental health and 
develop and maintain professional requirements for formal 
recognition as expected of other established specialties in 
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medicine, in order to deal with the ever growing concerns 
over environmental health problems. These physicians should 
be a product of co-ordinated programs in established institu- 
tions bringing together occupational health, pharmacology and 
toxicology, immunology and behavioural neurobiology and should 
provide the necessary expertise and leadership to deal with 
perceived environmental problems. They would act as medical 
consultants on a one-to-one basis providing a crucial 
educational role to the physicians in the community at large, 
and advise private and public agencies at various levels- 
The means are at our disposal leaving only the will to close 
the gap in the knowledge of chemical toxicity to provide the 
basis for the development of future preventive measures and 
maintenance of health and well-being. 
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GROUND WATER - USED, ABUSED AND MISUNDERSTOOD 
( BUT STILL OUR BRIGHTEST HOPE ) 

by 

Dr. Jay H- Lehr , Executive Director, National 
Water Well Association, and Editor, Groundwater 
Journal, Worthington , Ohio 



Ground water, once an Ignored, underestimated and undeveloped 
national resource, 1s now the subject of media focus but almost always 
with negative emphasis. Stories abound of critical health hazards 
existing in our drinking waters in all Industrialized areas while 
rapidly lowering water tables are said to threaten agricultural 
production in areas dependent on irrigation. The news about ground 
water never appears to be good. But how much ground water have we 
really polluted? And are we really running out of water? In the 
short time available today, I would like to examine these two areas 
and try to allay some of the myths surrounding them. 

Let's start with water quality. I'm going to prove to you that 
less than 1% of the ground water in this country is contaminated. 
Pollution Assumptions 

First I'm going to make some assumptions. Let us assume that if 
we take all of the point sources of pollution--lumping together the 
septic tanks and the landfills, the pits, ponds and lagoons, and other 
such nefarious Improperly design-ed waste disposal techn1ques--there 
are 200,000 sources of pollution that are oozing pollutants into the 
ground. That's a high number. EPA and the news media talk only in 
terms of 75,000 to 100,000 industrial sites, but I'm throwing In all 
other more innocuous point sources of pollution and calling it a nice 
round 200,000. Let's further assume that they each are creating a 
plume that is 1,000 feet wide and 100 feet thick. Let us assume that 
each plume moves about 4 inches per day or roughly 125 feet per year 



(faster than most hydrogeologists would believe) and that they have 
been traveling for 40 years since their Initial emplacement (a longer 
history than most). Forty years at 125 feet a year Is 5,000 feet 
(which makes' for a well rounded mile). Thus each of these 200,000 
plumes has moved a mile from its source. Let us assume that they are 
polluting aquifers that are 25 percent porous. 
Adding It Up 

How much water have we polluted? 200,000 times width = 1,000 
feet times thickness = 100 feet times length = 5,000 feet times 
porosity = .25. This equals 25,000,000,000,000 cubic feet. 
Converting cubic feet to gallons (7.5 gal/cu.ft., but rounding to 8 
for grocery store simplicity) we arrive at 200,000,000,000,000 
gallons--or 200 trillion gallons of polluted ground water! 
Available Ground Water 

How much water do we have? Any grocery store clerk can figure 
out how much ground water we have in the U.S. but few have done it. 
The area of the conterminous United States is 3,000,000 square miles. 
It computes easily because the U.S. is nearly rectangular, being 3,000 
miles wide and about a thousand miles long. How much ground water Is 
contained therein depends on how deep we are willing to drill. We'll 
make it simple and say a third of a mile (1,760 feet) is as deep as we 
win drill in the future. You may not want to drill a well a third of 
a mile deep, but what choice are you going to have 100 years from now? 
We didn't want to pay a buck and a half for a gallon of gas either. 
On the other hand, we will Ignore all of the water below a third of a 
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mile, «ven though we recognize It represents 60 percent of the earth's 
ground Mater reserves. Now, how much ground water can we get out of 
the upper third of a mile of the earth's crust? That depends on Its 
specific yield. (Quantity of water expressed as a percentage of the 
total rock volume that will drain out under the Influence of gravity.) 
While It varies widely between the sedimentary. Igneous and 
metamorphtc rocks that make up the earth's crust, I will assume a 
national average of 10 percent which most hydrogeologlsts would agree 
Is a conservative figure. Thus three tnilllon square miles In area 
times a third of a mile In depth Is one million cubic miles of rock, 
times 10 percent specific yield, gives us 100,000 cubic miles of 
water. Remembering that our rounded mile has 5,000 feet, cubing 5,000 
we get 125,000,000,000 cubic feet per cubic mile. Thus 100,000 cubic 
miles equal 12,500,000,000,000,000 cubic feet of ground water. Then 
converting to gallons at 8 gallons per cubic foot, we end up with 
100,000,000,000,000.000— that Is 100 quadrillion gallons of water. 
Thus we've got 2 x 10^^ {200 trillion) gallons of polluted water. 
We've got 1 x lo^^ (100 quadrillion) gallons of ground water 
available. Therefore, the percentage of ground water already polluted 
is 2 X lo^^/l X 10^' which equals .002, or two-tenths (.2) of 1 
percent. 
Assumptions Challenged 

If you insist that the average plume Is 1,500 feet wide, then 
we've polluted three-tenths (.3) percent. If you also want to say 
that It's 150 feet thick, then we've polluted .45 percent. If you 
believe the average plume has gone 1.5 miles Instead of 1 mile, then 
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we've polluted .675 percent. If you insist, the specific yield Is 
closer to 5 percent than 10, then we have polluted more than 1 percent 
and if you further want to decide that there ire 300,000 of these 
plumes, then the pollution does reach 2 percent. But no matter how 
liberally or conservatively we slice it, we're dealing with a very 
small fraction of our ground water. 
Alternate Calculations 

Attempting the calculation from another direction, EPA estimates 
of known pollution sources leaking into the ground average about 1.5 
trillion gallons per year. If we double that to account for unknown 
sources we get 3 x 10^2 (three trillion) gallons leaking In every 
year. Let's say it's been leaking In for 33 1/3 years, then we have 1 
X 10^* (100 trillion) gallons of polluted ground water which is only 
half as inuch as we calculated with our 200,000 sites. Similarly, if 
we used US6S estiinates of ground-water availability {in the 
neighborhood of 200 quadrillion gallons) the percentage of polluted 
ground water drops even further. 
Averages Don't Always Count 

I believe I have been conservative on all my numbers. It is 
therefore reasonable to say we have not polluted even 1 percent of our 
ground-water system. Now the part you can argue with Is that we have 
polluted the ground water unevenly and concentrated our misdeeds where 
our dependence on it is greatest. In the Industrial sections of New 
York, New Jersey and New England, we have Indeed polluted a lot pwre 
than 1 percent. They have very serious problems, but there is still a 
considerable amount of unpolluted ground water available 1n these 
areas as well. ^, „ 
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Additional 1yt we will likely uncover many more yet unknown 
locations of severe ground water pollution, but one should not be Ted 
to a conclusion that they ire ubiquitous » for they are not. 
What Does It AIT Mean 

Fty primary point Is that we have yet to pollute 1 percent of our 
total water supply. We can eliminate the Initiation of new sources 
within 10 years and create a public ethic and morality which will put 
an'end to all such 111 conceived practices. The existing plumes will 
not have moved much further or polluted much more. The odds are In 
our favor to end up with 98 percent of our ground water still 
unpolluted at the end of this century. 

It's frequently going to cost us more to get because we m^y have 
to drill at greater distances from the point of use and to greater 
depths, but that Is still a small price to pay for such a precious 
resource. 

If we start work now we can stop polluting ground water; we can 
keep the percentage low. Additionally we can restore some aquifers, 
treat some of the water » reduce the movement of some hazardous plumes, 
though we may have to abandon other areas. 
The Bottom Line 

Finally, we have to tell this story to the public before they 
decide, "What a shame we didn't discover ground water before It was 
all polluted." Ten years ago the public didn't know there was such a 
thing as ground water. They only drilled a well on the judgment of 
the court of last resort. 



It 1s In the best Interest of the public to better understand the 
situation, specifically that ground-water pollution, while serious, Is 
not quite the crisis some lead us to believe. We've got a problem and 
we want action; we want the press and the public to keep arguing for 
ground-water cleanup. But we don't need any Chicken Littles telling 
us that the sky Is falling, because It most certainly Is not. 
Not Enough To Go Around? 

Now that you are convinced that we will have water of adequate 
quality, let me address how we can also assure ourselves than an 
adequate quantity of water will be available for future use. 

The media is forever focusing on areas of the United States where 
the wanton waste of water has for decades led to water shortages. In 
actuality no more than 15 percent of this nation suffers from a real 
water shortage. The bulk of that territory consists of the Infamous 
Ogallala Aquifer. It also Includes populous areas of Arizona and 
southern California. But the "American water crisis of the 80' s," as 
some have called It, need not be present in even 151 of the nation. 
We do have a crisis, but water is not at the root of it. The crisis 
is one of poor management practices brought on by an abundance of 
stupidity and lack of planning. 
Problem Defined 

Let us look at practices which have led us to the path of wanton 
wastefulness. For years we have insisted that the desert be lush and 
green through Irrigated agriculture. The crops were often unnecessary 
and more often unprofitable, but federal subsidies often encouraged 
the Increased development which was tied to a finite resource. In 



areas where water consumption was far exceeding the natural recharge, 
little was done to try to replenish that supply or to conserve in 
water use. Irrigation practices were perhaps the most wasteful of 
all. Water was typically sprayed into the air where the hot dry air 
took its toll through evaporation. What water fell to the ground was 
partially evaporated again while waiting for the crop to absorb the 
moisture — all this at an efficiency rating of less than 30%! 

Where localized shortages began to occur, the overuse of ground 
water in certain geologic regimes caused the land surface to subside, 
resulting in serious damage to surface structures and irreversible 
damage to the aquifers. But were conservation measures implemented or 
were the pumps shut off before further subsidence occurred? In most 
places, the answer was no. The thirst for water overpowered the 
conservation of the resource or the protection of the structure that 
housed that resource. 

But wastefulness did not end here. If the ground wouldn't yield 
enough water quickly enough, the answer was to build surface 
reservoirs or elaborate pipeline systems to transport the water. 
Never mind that surface reservoirs exposed the water to tremendous 
loss through evaporation and reduced the amount of available water 
even further. Never mind that the cost of transporting water in 
expensive pipelines often outweighs the profits at the end of the 
pipeline. Never mind that the source of water was often already 
overcommi tted and another pipeline only shifted the problem to someone 

else. At all costs--water. 
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Resource Evaluated 

Let's stop and see Just how much water we have to work with and 
where the water is distributed. 

The world's water supply Is distributed such that most of the 
water resides In the oceans and the greater part of the remaining 
water occurs in Icecaps and glaciers, leaving less than 1% of the 
world's water, regardless of state — solid, liquid, or gas -- 
actually available to us. Of that small amount of water, over 98% Is 
In the ground. 

Fifty percent of the water In the ground Is located In the upper 
one-half mile of the earth's crust; the other 50% Is located In the 
next two miles of the crust. Over 95% of the ground water that we use 
comes from the upper 3,000 feet of the crust. 

Throughout the world, 500,000 cubic kilometers of water move 
through the hydrologic cycle each year. The water comes largely from 
the oceans and to a lesser extent from the land. The same water that 
evaporates from the oceans and the land surface falls back as 
precipitation each year. The amount of water that falls back as 
precipitation Is equal to the amount which Is evaporated. 
Fortunately, there Is a net gain of 40,000 cubic kilometers of water 
to the land each year — this is about twice the amount of water 
stored In the Great Lakes. 
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However, while 40,000 cubic kilometers of water Is more than ten 
times the amount of water we use each year, most of It Is not 
available to us for capture and subsequent use. Twenty-six thousand 
cubic kilometers simply flows back to the sea, rivers, and streams or 
Is held In the bank storage of those rivers and cannot be economically 
obtained. Another 5,000 cubic kilometers falls on more Inaccessible 
areas where economic development 1s not likely -- areas such as the 
Amazon River Basin. Controllable waters In habitable areas measure 
only 9,000 cubic kilometers — still more than three tiroes the amount 
of water used each year. 

Now, what are we doing with all this controllable water? We 
control 1800 cubic kilometers by dams and reservoirs. We control 
another 1200 cubic kilometers by well fields. Nearly all the 
remaining controllable water is In the ground; twice as much water as 
we actually use in one year. 
Options Defined 

Our first course of action Is to stop bellyaching and start 
implementing some management options that will work. We also need to 
evaluate just where we are not efficiently using our water and 
eliminate some of those practices. Remember this course of action may 
step on people's toes and even be politically unpopular, but throwing 
good money after bad is not a good management practice. 

Evaluation of inefficient irrigation practices Is one step. The 
Israelis who also have a "water shortage" and excellent management of 
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the resource have achieved Irrigation efficiencies of 60%. Practices, 
such as drip irrigation, irrigation which takes advantage of higher 
humidity, and Irrigation In response to soil or crop demand are all 
management techniques to reduce water consumption. 

Use of both surface and ground water in concert, called 
conjunctive use, can help reduce the Impact of localized droughts. 
The East is prone to droughts and water shortages because of an 
overdependence on surface supplies. Every 10 years or so the 
reservoirs dry up and people cry that there's not enough water to go 
around. The answer to both problems of dependence on one source of 
supply is to have a back-up specially made for crises like these. The 
wise development of a blend of surface and ground water is a 
management option. 

Perhaps one of the most neglected management options is that of 
artificial recharge. What better way to conserve water than to use 
the ground as a giant storage system. There Is no loss to evaporation 
as with a surface reservoir and many sources of water which normally 
flow out of the watershed can be recycled and saved right there In 
your own backyard. Artificial recharge is not a new idea. Records 
indicate as early as 1890 that Denver, Colorado had discovered the 
value of the technique. The Californlans have been using artificial 
recharge and have reaped the economic benefits as well. It Is 
estimated that nearly 40% of the water used in Los Angeles comes from 
aquifers that have been artificially recharged. What's the value of 
the water? -- over 50 million dollars! 
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The Bottom Line 

The world Is not running out of water. It's suffering from a 
lack of good management and common sense. It's suffering from a 
shortage of people who aren't afraid to step on toes and buck the 
political system. Sure there will always be water shortages, but 
their number and frequency can be reduced significantly when we start 
to set our course In the right direction and don't get swayed by 
promises of what we could have If we were willing to pay the cost. 
It's time to tighten the purse strings and make some decisions. It's 
time for management. 






H]'ALTH KFPECTS OF DRINKING WATER GOf^JTAMI WANTS 

by 

Dr. W.L. Lappenbusch, Chief, Health Effects 
Branch, Criteria and Standards Division, 
Office of Drinking Water, United States 
Environmental Protection Agency, Washington ,D.C. 



Introduction 

In regards to drinking water and your health, there is 
mostly good news. Good, in the fact that drinking water is 
essential for life; the quality of our drinking water is 
relatively good; and people are concerned enough about the 
quality of potable water to insure that good public health 
practices are maintained and/or pursued. 

Today, I would like to share with you my own thoughts, 
not necessarily that of the U.S. EPA, about drinking water 
and your health. To accomplish this, let me briefly cover: 

1. History of drinking water standards 

2. Application of toxicological principles 

3. Health effects of microorganisms, inorganics, radionuclides 
and organic chemicals 

4. Comparative toxicity of drinking water contaminants 



I . History of Standards 

Sanskrit medical lore suggests that man, early on, 
realized that ingesting good water results in feeling better 
and living longer. Hippocrates (460-354 B.C.), the Father of 
Medicine, wrote that "whosoever wishes to investigate medicine 
properly should consider the seasons of the year, the winds 
and the waters in relation to health and disease" ( Ba 49). 
lean's first pursuit for good drinking water was based on 
possible health implications and occurred many centuries 
prior to the "germ theory" which was established by Pasteur, 
Koch and others in the late eighteen hundreds, A.D. 

The U.S. PHS published five sets of drinking water 
regulations over a 48 year period (1914, 1925, 1943, 1946 and 
1962). The 1914 standards were primarily established in 
response to an incident on the Great Lakes in 1913. The PHS 
investigation showed that 235 passengers drank contaminated 
water while on a streamer and 122 cases of gastroenteritis, 
42 cases of typhoid-like attacks, including five deaths 
occurred (Be 83). The 1914 standards were established to 
protect the traveling public (Ho 78). 

The 1914 recommended limits addressed only bacteria. 
However, these first regulations did appreciate the need to 
maintain a balance between potential health risks and cost. 
The 1925 drinking water standards were much more comprehensive 
than the set of '14. The standards of '25 not only addressed 



bacteria but also physical and chemical characteristics of 
acceptable water supplies. The '25 regulations introduced 
the concept of a "sanitary survey" for the purpose of visually 
evaluating the water source, treatment processes and distribution 
system. The 1943 and 1946 standards accommodated additional 
concerns about human exposure to bacteria, inorganics and 
faulty distribution systems. In 1962, the PHS specified 
limits for radioactivity where Ra-226 alone could not exceed 
3 pCi/1 and Sr-90 could not exceed 10 pCi/1. 

in 1974, the 93rd U.S. Congress passed Public Law 93-523 
(Safe Drinking Water Act) which allowed EPA, not the PHS, for 
the first time to promulgate drinking water standards which 
(a) legally could address all constituents in drinking water, 
not just bacteria as specified in the Interstate Quarantine 
Act, and (b) legally should apply to all water supplies having 
15 service connections or regularly served at least 25 individuals, 

From a health perspective the Safe Drinking Water Act 
(SDWA) essentially required EPA to (a) develop primary 
standards for all contaminants in drinking water which posed 
a threat to human health whether the stressors are organics, 
inorganics, microorganisms and/or radionuclides, (b) develop 
Health Advisories (HAs) for emergency situations, and (c) main- 
tain a laboratory certification program to assure good quality 
assurance. The EPA was instructed by Congress to (a) work 
with the NAS or some equivalent body to produce Recommended 
Maximum Contaminant Levels (RMCLs) for undesireable pollutants 
in drinking water, and (b) promulgate Maximum Contaminant 
Levels (MCLs) or treatment standards after considering not 
only the RMCLs but occurrence, treatment and associated costs. 

The SDWA clearly specified that the RMCLs must consider 
a substantial amount of scientific information, namely: (a) 
more sensitive members of the population, (b) relative source 
contribution (intake from food, water and air as well as the 
occupational setting), (c) body burden and resulting health 
effects, and (d) synergism. 

The EPA promulgated interim regulations for several 
constituents in drinking water that impact human health in 
1975 (microorganisms, inorganics and some pesticides). EPA 
specified limits for radioactivity in drinking water in 
1976. 

Over the last five years EPA has provided health guidance 
in the form of Health Advisories to assist States and 
communities impacted by contaminated drinking water for which 
no standards exist (La 8 3). A Laboratory Certification Manual 
was published in 1982. 
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1 1 . Application of Toxicological Principles 

Simplistically , the determination of an "acceptable daily 
intake concentration" (ADIC) is a two-step process where the 
level is calculated first for the case where 100% of the 
constituent comes from drinking water, and secondly, where 
the other sources of exposure are also taken into consideration. 
Based primarily on toxicological data and associated perhaps 
with epidemiological data, it is possible to roughly calculate 
an ADIC for drinking water only. 

Determining the "acceptable daily intake concentration" 
for drinking water when all sources of exposure are taken 
into account (ADIC-RSC) is more difficult. In this case, 
not only must the ADIC (100% drinking water) be determined, 
but the relative source contribution needs to be determined 
Cor food, water, air, etc. and specified in percent. Specifi- 
cation of a relative dose contribution is even more appropriate. 

Assessment of the health impact of contaminants in 
drinking water is not a cut-n-dried, cook-book process as 
many naive people would like to think or claim. A good 
understanding of dose and response is required. Many problems 
and issues need to be resolved on a case-by-case basis. 

Finished drinking water normally contains chemicals and 
radionuclides at such minute levels that no immediate, non- 
carcinogenic health effect is likely to occur. If immediate 
health effects do occur, it is usually the result of heavy 
contamination that results from a spill or other careless, 
man-made process. Carcinogenic bioeffects may also occur 
from contaminants in drinking water, but usually as a result 
of long-term exposure to substantial levels. Carcinogenic 
bioeffects take years to decades to express themselves. 

Environmental health scientists utilize two different 
methods to address non-carcinogenic and carcinogenic bioeffects. 
The non-carcinogenic risk estimate involves the process of 
determining an acceptable daily intake concentration (ADIC) 
as described earlier. The cancer risk estimate also requires 
the use of animals but includes an extrapolation process which 
utilizes one or more models. Many different models are used 
for cancer risk estimation whereby risks can be estimated first 
for the individual and second for the population (population risk) 

In regards to extrapolation the NAS reassured the scientific 
community when it established principles to follow for evaluating 
carcinogenic responses, (Table 1) 
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Table 1 . Principles For Extrapolating Cancer Risks 

° Effects in animals are applicable to man if properly 
qualified. 

" Methods don't exist for accurately establishing any 
threshold for long-term toxic effects. 

* valid to extrapolate from high doses in animals to low 
doses in man to estimate carcinogenic responses. 

* Exposures should be assessed in terms of human risk 
rather than "safe" vs. "unsafe". 

Source: NAS, 1977 and 1980, Drinking Water and Health. 

Cancer risk estimation is both complex and simplistic and 
appears to be more precise than is warranted. Furthermore, 
many issues need resolution. 
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III. Inorganic Constituents In Drinking Water 

Unlike radionuclides, solvents, pesticides, many bacteria 
and viruses; approximately one-half of the common inorganics 
in drinking water are essential for life; the other half 
being both non-essential and toxic. The essential inorganics 
can also be toxic depending upon the species, route of 
exposure, toxicokinetics, dose and human susceptability . 
Speciation of inorganics in drinking water is a complex field 
in itself, and needs considerable delineation. in order to 
address inorganics in drinking water properly, it is important 
to discuss (1) human exposure, (2) beneficial effects and (3) 
toxicological effects. 

Human exposure to inorganics is largely via food, some via 
drinking water, with minor amounts normally coming from 
ambient air (Table 2). 

Relative source contribution data suggests that focusing 
in on SO4 , pb, asbestos, F, V, Hg , possibly Ca, NO3, Cr, Cu & 
Ba is warranted from a drinking water point-of-view in the 
United States. 

Inorganics can be divided into those that are beneficial 
(needed for nutrition) and those that are not essential for 
human life (Table 3). Of the inorganics having significant 
RSC factors (> 10% intake), half are beneficial (Ca, Cu , F, 
Cr Sr V?); the other half being non-essential ( SO4 , asbestos, 
Ba, NO3, Hg & Pb) . 

In terms of mineral metabolism drinking water is really 
only important for Ca and possibly Cu . Drinking water may 
be useful for some intake of Hg , Zn, Mn , F, Mo, Cr"*"^ & v 
(?). The intake of several other inorganics, useful for 
mineral metabolism, are "not needed" via drinking water 
because intake via food meets our needs. inorganics in this 
category include K, Na, P, Ci, Fe , Se & I. 

The drinking water contribution from Ni & As are 
undesireable because the intake from food meets any possible 
mineral metabolic need & because these two inorganics are 
also toxic to humans. Chromium is a special case where Cr"'"^ 
is needed while Cr''"^ ig toxic. Suggested intakes, of course, 
are age-dependent where infants, children & adults need 
increasing amounts of selected inorganics. 
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Table 2. Occurrence and Ifelative Source Contribution of Inorganics for Adults 





Daily Intake 


(mg/day) 




Ftelative Source Contribution (%) 


Constituent 


Drinking Water 


Ftod 


Air 


Drinking Water 


Pood 


Air 


Potass iim 


4.3 


3750 


7 


< 1 


> 99 


_ 


Calciun 


100 


320 


7 


24 


76 


- 


Sodium 


56 


5600 


7 


< 1 


> 99 


- 


Phosphorus 


0.2 


1500 


7 


< 1 


> 99 


- 


Chloride 


40 


8400 


? 


< 1 


> 99 


- 


Magnesiun 


12.5 


360 


7 


3 


97 


- 


2inc 


0.35 


12.5 


7 


3 


97 


- 


Iron 


0.5 


19 


7 


3 


97 


- 


Manganese 


0.6 


3.7 




2 


98 


- 


Copper 


0.2 


1.5 


? 


12 


88 


- 


Fluoride 


0.8 


0.9 


? 


47 


53 


- 


Molybdenum 


0.002 


0.335 


<0.001 


< 1 


99 


< 1 


Seleniun 


0.016 


0.169 


<0.001 


8 


91 


< 1 


Iodine 


0.008 


0.5 


7 


2 


98 


~ 


Chraniun 


0.015 


0.1 


<0.001 


13 


87 


< 1 


Beryllium 


0.001 


0.011 


<0.001 


8 


92 


< 1 


Thallium 


? 


• 


7 


- 


- 


- 


Sulfate 


92 


? 


7 


- 


- 


- 


Antimony 


o 


? 


7 


- 


- 


- 


Aluminum 


0.050 


30 


7 


< 1 


99 


< 1 


Asbestos 


2 X 105 fibers 


7> 


2x10^ 
fibers 


< 50 


7 


< 50 


Nickel 


0.010 


0.330 


<0.001 


3 


97 


< 1 


vanadium 


0.009 


0.020 


<0.001 


30 


67 


3 


Cyanide 


? 


? 


? 


- 


- 


- 


Bariun 


0.086 


0.670 


0.017 


11 


87 


2 


Silver 


0.005 


0.070 


<0.001 


7 


93 


< 1 


Nitrate 


20 


100 


40 

siliva) 


13 


62 


25 
(silivi 


Arsenic 


0.003 


0.062 


0.001 


5 


93 


2 


Mercury 


0.002 


0.004* 


0.001 


29 


57 


14 


Lead 


0.068 


0.050 


0.001 


57 


42 


1 


CadmiuB 


0.001 


0.027 


0.003** 


3 


87 


2 



* Inorganic, not methyl mercury 
**Via anbient air (0.23 ug/day) and smoking association (3 ug/day) 

sources: ICRP ('74), MAS ("80), FEft ('82), EPA ('84), AWWA ('84) and AJthor ('84) 
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Table 3 



Suggested Daily intakes Of Inorganics 
Beneficial Effects* 



For 





Suggestec 


i Intakes (mc 


I/day) 


Constituent 


Infant 


Child Adult 


potassium 


800 


2,550 


3,750 


Calcium 


450 


800 


800 


Sodium 


430 


1,500 


2,200 


Phosphorus 


320 


800 


800 


Chloride 


260 


9 


5,950(?) 


Magnesium 


65 


200 


350 


Zinc 


7 


15 


15 


Iron 


12 


12 


14 


Manganese 


0.7 


3 


3.7 


Copper 


0.7 


2 


2 


Fluoride 


0.6 


1 


2.7 


Molybdenum 


0.05 


0.27 


0.3 


Selenium 


0.04 


0.1 


0.12 


Iodine 


0.04 


0.08 


0.13 


Chromium 


0.03 


0.1 


0.1 


Beryllium 


None 


None 


None 


Thallium 


None 


None 


None 


Sulfate 


None 


None 


None 


Antimony 


None 


None 


None 


Aluminum 


None 


None 


Unknown 


Asbestos 


None 


None 


None 


Nickel 


Unknown 


Unknown 


0.05? 


Vanadium 


Unknown 


Unknown 


0.0 2? 


Cyanide 


None 


None 


None 


Barium 


None 


None 


None 


Silver 


None 


None 


None 


Nitrate 


None 


None 


None 


Nitrite 


None 


None 


None 


Arsenic 


Unknown 


Unknown 


0.0 3? 


Mercury 


None 


None 


None 


Lead 


None 


None 


None 


Cadmi um 


None 


None 


None 



*Numbers are approximate values for each age group and should 
be used for comparative purposes between elements. Precise 
values should be specified by your physician to meet your 
special needs, especially for those members of the population 
suffering from metabolic disorders. 

source: Modified NAS ('77, '80), And Author ('84) 
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The bioeffects of inorganics need to be specified as to 
both deficiency and toxicity. In other words, for the inor- 
ganics useful for mineral metabolism, too little causes a 
deficiency and too much causes toxicity. A happy medium or 
"window" is essential for good health. In some cases, i.e. 
F, the window is extremely small where < or > 1 mg/1 causes 
undesireable bioeffects. Inorganic constituents in drinking 
water are not carcinogenic, the only possible exception 
being asbestos. Nitrates and nitrites have been speculated 
to be precursors. 

The non-carcinogenic toxicity of the inorganics found in 
drinking water varies frcm only gastrointestinal irritation 
to anemia, liver, kidney and nervous system disorders to name 
a few. Of course, any particular inorganic can and probably 
does affect more than one organ system. For simplistic 
purposes, however, inorganics in drinking water could be 
placed into categories. 

A comparative picture of the toxicity of inorganics in 
drinking water warrants investigation. Using non-carcinogenic 
data as a basis, comparing ADI's would be a starting place. 
However, ADI's are often a function of both toxicity and 
experimental designs. In addition, comparison of the suggested 
levels with the ADI's provides some appreciation of the 
def iciency-toxicity window. ADI values can be lower than 
suggested levels. This phenomena, however, is not surprising 
since ADI's do have safety factors and since constituents 
can be both toxic and beneficial in some cases. 
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IV. Organics 

For centuries man obtained his drinking water primarily 
from surface water sources. As surface waters became polluted 
and man's requirements also increased for additional drinking 
water, the use of ground water also increased, especially 
over the past 50 years. Until recently man refrained from 
intentionally polluting this underground resource (i.e., 
underground injection of radionuclides). Synthetic chemicals 
released to streams or stored at surface disposal sites were 
not thought to jeopardize the quality of our groundwaters. 
Unfortunately, man was careless and wrong. Furthermore, the 
cleansing time for groundwater far exceeds that of surface water. 

The organic contaminants present in drinking water are 
largely non-volatile, only 10% being volatile. Only 5-10% 
of the nonvolatile chemicals have ever been identified ( NAS 77). 

A . Solvents 

Our understanding of the occurrence of organic chemicals 
in drinking water in the U.S. is poor at best. There have 
been some six major surveys, however, to look at the problem, 

namely: 

(1) National Organics Reconnaissance Survey 

(2) National Organics Monitoring Survey 

(3) National Screening Program for Organics in Drinking Water 

(4) Community Water Supply Survey 

(5) Rural Water Survey 

(6) Ground Water Screening Survey 

Since our knowledge is weak, perhaps it is best to make 
only a few general statements: 

(1) Approximately 75 million people are served by groundwater 
sources while approximately 150 million people are served by 
surface water sources. 

(2) There is more surface water contamination at lower levels 
and more ground water contamination at higher levels. 

(3) Approximately five million people in the U.S. are exposed 

to _< 0.5 ug solvents/1 via groundwater sources while approximately 
10 million people receive their drinking water from contaminated 
surface water sources having < 0.5 ug/1 (EPA '84). 
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In order to appreciate the health impact of these solvents, 
one must address both their non-carcinogenic bioeffects and 
their carcinogenic potential (Table 4). These chemicals 
by-and-large affect the liver, kidney, hematopoietic and nervous 
system. Carbon tetrachloride causes fatty infiltration of 
the liver, for example, benzene attacks the hematopoietic 
system and causes leukemia and dichloromethane affects the 
oxygen-carrying capacity of the blood via the formation of 
carboxyhemoglobin. Acceptable daily intake concentrations, 
specified by EPA as Adjusted ADI ' s (EPA 84) would suggest, 
that based upon non-carcinogenic bioeffects, the decreasing 
order of toxicity is benzene > carbon tetrachloride > tetra- 
chloroethylene, etc. Based on ADI values, three levels of 
toxicity seems to exist for many of the solvents, specifically 
0.05 mg/day for benzene and carbon tetrachloride, 0.5 mg/day 
for several chlorinated ethylenes, and 5 mg/day for many 
chlorinated benzenes. 

Using the multi-stage model and estimates made by NAS 
and/or EPA a ranking of the carcinogenic potential is also 
possible: 1 , 1-di chloroethylene > carbon tetrachloride > 
1 ,2-dichloroethane > tetrachloroethylene > benzene >> chloro- 
benzene > trichloroethylene >>> 1 , 1 , 1- trichloroethane . Note 
that cis- and trans-1 , 2-dichloroethylenes , o, m, p-dichloro- 
benzenes and dichloromethane are not judged as carcinogens. 
Even though 1 , 1-dichloroethylene has a relatively high cancer 
risk rate, most evidence would indicate that it is not car- 
cinogenic. This author seriously questions whether or not 
the so-called VOC carcinogens are carcinogenic at all at 
drinking water levels. Furthermore, there is little doubt 
that the cancer risk estimates are at best overestimates and 
probably by approximately 100 fold. It is also interesting 
to note, in general, that those solvents considered to be 
carcinogenic are often the more toxic, based on non-carcinogenic 
data as indicated by lower ADI values. 

Another way of looking at the lifetime cancer risk from 
solvents in drinking water is to determine (1) the population- 
concentration of these chemicals, and (2) the population 
risk. 

Modifying the work of Cothern et al. (84) it would appear 
that, at worst, approximately 1000 excess cancers will occur 
in the U.S. population over the next 70 years from solvents 
in drinking water. Since the process of estimating cancer 
risk probably exaggerates in the direction of overest imation, 
the real mortality rate probably is closer to 100/lifetime 
or 1-10 extra cancers/year for the U.S. population. Carbon 
tetrachloride, itself, seems to be responsible for one-third 
of the projected cases of mortality. 
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Table 4. Health Effects Of Solvents In Drinking Water 





Non-Carcinogenic Bioeffect 
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Liver 


Kidney 


Nervous 
System 


Blood 


ADI 
(mg/day) 


Cone. (ugA) for 10" 
Excess Cancer Rate 


Benzene 








X 


0.05 


6.8 


Carbon 
tetrachloride 


X 


X 


t 




0.05 


4.2 


Tetrachloro- 
ethylene 


X 


X 


t 




0.17 


6.6 


1,2-dichloro- 
e thane 


X 


X 


t 




0.52 


6.0 


Dichloraie thane 








X* 


0.52 


H/'A 


Trichloro- 
ethylene 


X 




t 




0.52 


28 


1,1-dichloro- 
e thylene 


X 


X 


t 




0.70 


2.4(?) 


cis-1 ,2-dichloro- 
e thylene 


X 


X 


t 




0.70 


tVA 


t rans-1 , 2-di chloro- 
e thylene 


X 


X 


t 




0.70 


M/A 


1,1,1-trichloro- 
e thane 


X 








2.00 


220 


Chlcjrobenzene 


X 


X 


t 


X 


6.00 


24 


o-d i chlorobenzene 


X 


X 


t 


X(?) 


6.20 


H/A 


m-d i ch 1 o robe nze ne 


X 


X 


t 


X{?) 


6.20 


H/A 


p-d i ch 1 orobe nze ne 


X 


X 


t 


X{?) 


7.50 


Yes 



X = via drinking water 

t = via inhalation or high drinking water levels 

* = Carboxyhemoglobin formation 
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B . Tr 1 ha lome thanes 

Trihalomethanes (THMs) occur in drinking water as a 
result of the disinfection process. Chlorine and/or bromine 
used to disinfect source water, primarily surface water, 
combines with many natural humic and fulvic substances 
resulting in the formation of primarily chloroform but also 
bromodichloromethane , dibroraochloromethane , bromoform, etc. 
The average concentration of chloroform is approximately 20 
ug/1 while that for the other THMs is small (i.e., bromoform 
£ 1 ug/1) ( NAS 77). Perhaps 25 ug/1 could be considered the 
average level of TTHMs in U.S. drinking water. 

The NAS specified a cancer risk estimate (NAS 77} of 
1.7 X 10"^ per ug/1 over a lifetime. If one assumes the 
consumption of 2 1/day; then 0.8, 8, 80 ug/1 would be expected 
to cause one excess cancer per million, 100 thousand, 10 
thousand/lifetime, respectively. A population risk of 5,000 
excess cancers over a lifetime would be expected if the 
assumptions were made that the average TTHM level in the 
entire U.S. is 25 ug/1 and that all the THMs have similar 
carcinogenic potential to that of chloroform. 
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V. Microorganisms In Drinking Water 

Unlike most inorganics, organics and radionuclides in 
drinking water; many bacteria, protozoans and viruses can 
cause immediate or acute health problems. The outbreaks and 
illnesses range from gastrointestinal irritation to salmonellosis/ 
shigellosis to infectious heptatis h. 

Considerable effort has been spent over the decades to 
correlate waterborne disease with (1) type of water supply 
(community vs. non-community vs. individual), (2) source of 
water (surface vs. ground), and (3) population exposure, and 
(4) health effects including disease outbreaks and cases of 
illness (Figure 1). 

Table 5. Salient Points About Waterborne Disease And Water 
Supply Type, Source And Population Exposure In The 
U.S. 

1. There are 224,000 public water supplies (PWS) in the U.S. 
and countless numbers of private (individual) supplies 

( 10 million) . 

2. Of the PWS, 26% are community water supplies and 74% are 
non-community water supplies. 

3. For the community water supplies, 19% obtain their source 
water from surface water and 81% from ground water, 

4. For the non-community water supplies, 3% obtain their 
source water from surface water and 97% from ground water. 

5. For the community water supplies, surface water is used to 
serve 66% of the people while ground water is the source 
for 34% of the people. 

6. For non-community water supplies, the resulting population 
exposure is not well understood, however, ground water is 
assumed to account for a greater population exposure than 
is surface water. 

7. For private supplies, ground water is the major source and 
thus contributes to a greater population exposure than 
does surface waters. 

8. Community, non-community and private water supplies are 
responsible for 35, 44 and 21%, respectively, of the number 
of outbreaks, the majority occurring during the warmer 
months. 

9. Community, non-community and private water supplies, 
however, are responsible for 80, 19 and 1%, respectively, 
of the cases of illness. 
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Surface Water 
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10. Ground water causes more outbreaks than surface water 
because ground waters are often not disinfected. 

11. Surface water causes more cases of illness than ground 
water simply because more people drink surface water. 

12. Overall, there has been approximately 800 reported 
waterborne outbreaks in the U.S. over the last forty 
years. Assuming that 60% of the outbreaks went unreported, 
the true number of outbreaks in the U.S. over the last 
forty years is probably near 1300. Furthermore, the 
number of reported outbreaks seems to be increasing. 

13. Extrapolating the number of cases of illness specified by 
Lippy and Waltrip ('84) from 35 to 40 years, it is 
reasonable to assume that over the last forty years, 
approximately 175,0 00-200,000 waterborne illnesses were 
reported. Furthermore, 300,000 cases probably actually 
occurred over that 40 year period (1946-1986) if a 60% 
reporting rate is assumed. 

A. Bacteria 

Bacteria of all types can occur in drinking water. 
However, enteric bacteria ( Enterobacter iaceae ) have priority 
in terms of protecting public health. Evaluation of the 
outbreak and illness data for the enteric bacteria strongly 
suggest that Salmonella and Shigella are of greatest concern. 
The national impact of opportunistic pathogens, like Legionella, 
remains uncertain even though their presence in ambient water 
is wide-spread. 

li . Protozoans 

The two protozoans of greatest concern in the United 
States are Giardia Iambi la and Entamoeba histolytica . Giardia 
is found primarily in surface waters and is associated with 
drinking water that is inadequately treated. Giardia causes 
gastrointestinal disturbances, diarrhea and general discomfort. 
Entamoeba histolytica is associated with sewage contamination 
but Ts not considered the problem it once was with the instal- 
lation of sewage treatment plants. It can, however, occur if 
untreated sewage seeps into water distribution lines/systems. 
Entamoeba histolytica does cause severe outbreaks of dysentery 
in many other parts of the world, resulting in abscesses of 
the liver and other organs. 

C . Viruses 

viruses occur both in ground water and surface water. 
Human viruses in drinking water are associated with sewage 
and septic tanks. Ground water may be a more significant 



viral health problem since ground water, as opposed to surface 
water, often is not disinfected. In terms of drinking water 
and health, enteric viruses could be grouped according to 
the number of outbreaks and cases of illness as well as 
public health severity. Enteroviruses are the most common 
but are now not a problem in the U.S. with polio behind us. 

Health effects of viruses in drinking water in the U.S. 
are not clearly understood and much work remains unfinished. 
At least three of six types of viruses do cause disease. 

D. Relationship Between Exposure and Disease 

Utilizing the number of outbreaks and cases of illness 
caused by various bacteria, protozoans and viruses as specified 
by Lippy 6. Waltrip ('84), CDC ('82), and EPA ('84), a comparison 
of the microorganisms responsible for causing waterborne 
disease in the U.S. can be estimated and expressed in percent. 
The order of comparative risk of coming down with a waterborne 
disease can be prioritized such that bacteria > protozoans > 
viruses. It should be remembered, however, that in only 50% 
of the outbreaks has the etiological agent been determined. 
Therefore, it is possible that viruses, which are hard to 
monitor, could make up a significant portion of the 50% 
unknown . 
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VI . Radioactivity in Drinking water 

A. Occurrence 

Radioactivity in drinking water occurs naturally as a 
result of radionuclides in soil and rocks being released to 
ground and surface water. It can also occur because of 
man's activity to generate power, produce military devices, 
mining operations for phosphate, minerals and so on. Radio- 
nuclides are true carcinogens and contaminated water definitely 
imposes a health risk upon its consumer. Furthermore, unlike 
many of the inorganics, radionuclides are not beneficial and 
a radionuclide "deficiency" is not a variable for consideration. 

Radium occurs primarily in ground water, not surface 
water, and is concentrated in the Coastal plains. Piedmont, 
North-Central, and Colorado Plateau and includes the States 
of New Jersey, Connecticut, Virginia, North Carolina, South 
Carolina, Georgia, Minnesota, Wisconsin, Iowa, Illinois, 
Missouri, rjtah, Colorado, Arizona and New Mexico. The average 
national drinking water concentration in the U.S. is 1-2 
pCi/1 . 

Natural uranium is found in both surface and ground 
water. The U-234/U-238 ratio may vary from <1 to 28 so mass 
determinations can be deceptive. Five major geological pro- 
vinces are involved, namely: Western Central Platform, Rocky 
Mountain System, Colorado Plateau, Basin and Range, and the 
Pacific Mountain System. At least 12 states have elevated 
levels: South Dakota, Nevada, New Mexico, California, Wyoming, 
Texas, Arizona, Oklahoma, Colorado, Nebraska, Montana, and 
Kansas. The population-weighted average is 0.8 pCi/1 with 
South Dakota having the highest value, 6.7 pCi/1. 

The occurrence of natural uranium in U.S. drinking water 
has been evaluated by ORNL ('83) using the NURE data and by 
Cothern and Lappenbusch (*83). The average U concentration 
in surface, ground and domestic water is 1, 3, 2 pCi/1, 
respectively. The number of community water supplies esti- 
mated to exceed 20, 10 or 5 pCi/1 is significant. 

Radon (Rn-222) in drinking water comes primarily from the 
physical decay of Ra-226. Rn-222 is found in ground water, 
not surface water, especially in New England and the Appalachian 
region (Figure 2). The States of Maine, New Hampshire, Vermont, 
Rhode Island and Massachusetts are especially impacted. Penn- 
sylvania and Virginia also have substantial levels. Radon 
enters the home via the distribution system and substantial 
doses can be received by the occupants. It has been shown 
that the smaller the distribution system, the more likely 
that higher concentrations will prevail. The population- 
weighted average for the U.S. ranges from 187 pCi/1 (geom.) 
to 944 pCi/1 (arith). Some 500 pCi/1 seems about right for 
our estimate at this time. 



- ?o7 - 



Drinking water is responsible for a significant fraction 
of one's normal intake of natural radioactivity. Drinking 
water accounts for 80, 68, and 8% of Ra , U and Rn , respectively, 

B. Health Effects 

The risk to the U.S. population from radioactivity in 
drinking water over a lifetime of 70 years is approximately 
23,000 or 330 excess mortalities per year each year (Table 6), 
Rn is responsible for the vast majority of these early deaths 
(90%) with Ra-226 (1800) and U-234/U-238 in equilibrium (625) 
responsible for 7% and 3%, respectively, 

VII. Conclusion 

Natural radionuclides and the trihalomethanes are the 
most serious physical and chemical contaminants in drinking 
water from a health perspective. Radon (Rn-222) is definitely 
the more undesireable constituent in drinking water from a 
population risk point of view. There is no benefit of having 
radionuclides in drinking water, the lower the concentration 
the better. Trihalomethanes form as a result of the disin- 
fection process and thus a good argument can be made for 
experiencing the added risk in order to partially protect 
ourselves from many human pathogens. Pesticides in drinking 
water remain unknown in terms of actual occurrence and risk 
to the population. Solvents from a population risk perspective 
are negligible; however, accidents and releases from disposal/ 
waste sites may impact the relatively few people near their 
boundaries. Caution is warranted in such cases. 
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Table 6. Population Risk Fran ?totural Radioactivity 
In U.S. Drinking Water 

Radio- Drinking Vfeter Exposed Excess Cancer Risk Rate pqpulation 

nucl ide Oonc. (pCi/1) Ft^xilation ( cases/1 i fet iine/person/#pCi/l ) Risk 

Ra-226 1.6 70 x 10^ 0.8 x IQ-Vs pCi/1 1,792 

U-234/ 0.8 230 x 10^ 34 x IQ-VlO pCi/1 625 

U-238 

(Equilibriim) 

Rn-222 500 70 x 10^ 6 x ICr'^/l pCi/1 21,000 

Total — — 23,417 

(less 
Ra-228) 



FOOTNOTE 

Preparation and presentation of this paper was done on the 
author's own time and reflects his scientific opinions and 
does not reflect EPA policy one way or another. 
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'^ATER TKCHNOLOGY IN ONTARIO 

by 

K.Roberts, R. ITunsinper, C. Missinphom ?^ A, Vajdic 
Ontario Ministry of the Environment 
Toronto, Ontario 



Rather than deal with an overview of Water Technology in Ontario 
which encompasses all aspects of drinking water treatment and distribution, 
this presentation has been split into three segments. These typify the 
efforts which need to be focussed in order to ensure a high quality, 
safe drinking water for the people of Ontario. 

The segments are: 

a) Development of drinking water objectives, (Ontario). Guidelines, 
standards, criteria, regulations used by other jurisdictions are 
developed similarly. 

b) Discussion of a newly instituted Drinking Water Assessment Program 
which will obtain and maintain a data base for: 

i) Drinking Water Objective parameters 
11) 'Exotic', 'new' etc. organic parameters 

c) The pilot plant study to be carried out at the Niagara Falls WTP over 
the next 2h years to investigate the efficiency of various process 
options for the removal of trace organic contaminants. 

DRINKING WATER OBJECTIVES 

The primary purpose of drinking water limits is for the protection 
of public health. Water for human consumption should not contain disease- 
causing organisms or hazardous concentrations of toxic chemicals. 

Disease-causing organisms generally cause acute health effects 
and thus "the price of freedom from waterborne disease is eternal 
vigilance". Treatment operation must be at peak efficiency at all times. 
Optimum coagulation, flocculation and filtration with the correct chlorine 
residual need to be maintained at all times. 

^tost chemical compounds would potentially cause chronic (long-term) 
health effects which normally allows more time to take corrective action. 
In general we can say that the concentration of most toxic chemicals 
in drinking water is so low that it is difficult to predict potentially 
adverse effects from the drinking water. 

It is interesting to consider how the acceptable levels of exposure 
to various chemical agents in water have been developed. Historically, 
two approaches have been taken to estimate a level of exposure which is 
considered without significant risk or "safe". 

One approach is based on the application of "safety factors" to 
levels of the chemicals that did not produce an observed effect in 

"animal " studies. 

The other approach that has been used is based on "extrapolation" 

of experimental dose-effect curves to lower dose levels where no data 

existed. This method was first used to estimate risk from low levels 
of radiation. 



Both these approaches yield a number which is the amount of that 
substance that is considered safe for humans to ingest. Considering all 
possible sources e.g. food, air, water, the amount that could be present 
in drinking water without causing an adverse effect can then be 
calculated. This amount then forms the basis for the maximum acceptable 
concentration (M.A.C.) in drinking water. 

The Safety Factor Approach: 

The A.D.I, of a chemical is defined as the dose that is anticipated 
to be without lifetime risk when taken daily. It is not assumed that 
this dose guarantees absolute safety. 

In the development of the A.D.I, "safety factors" based on 
"quality" of data are applied to the highest no-observable-effect dose 
found in animal studies. Quality of data may refer to the magnitude of 
the data base, the type of animal tested, similarity to other compounds 
etc. 

The concept of safety factors and the development of A.D.I. 's 
arose in the early days of food additive legislation when it became 
apparent that there was no universally acceptable quantitative method 
for extrapolating from animals to humans. The use of safety or uncertainty 
factors in translating animal toxicity data to acceptable exposure levels 
for humans has been the cornerstone of regulatory toxicology. 

The originators of the safety factor concept of "hundredfold 
safety factor" used this as a practical means of handling the uncertainties 
involved in interpretation. They considered animals may be more resistant 
to the toxic effects of chemicals than are humans. Therefore, they used 
a safety factor of ten when translating the data from animals to humans. 
Another factor of ten was used to account for differential sensitivities 
within the human population. This concept of a hundredfold safety factor 
in regulatory toxicology pertaining to food additives has been endorsed 
by such international organizations as the World Health Organization. 
The F.A.O./W.H.O.* Committee pointed out further limitations and expressed 
reservations regarding the use of A.D.I. Certain aspects are considered 
when arriving at an A.D.I. 



For example: 



•animal species and different susceptibility; 

■strain of animal ; 

■sex differences; 

•variations in susceptibility among exposed 

individuals; 

•insufficient animal data; 
•food additives and contaminants consumed 

by people of all ages throughout life; 
•consumed by sick as well as healthy and 
•variation in exposure pattern. 



'Food & Agriculture Organization/World Health Organization 
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Therefore, F.A.O./W.H.O. Expert Committee on Food Additives do 
not always use the hundredfold safety factor but modify it to take into 
account lack of availability of information on a particular substance 
along with the other factors mentioned above. 

A simple example using the safety factor approach to the A.D.I, 
will illustrate: 

A.D.I, {for animal) = 1 mg/Kg/day, 

thus for man of 70 kg this gives a 70 mg/day 

acceptable intake. 

If we estimate 50% intake of substance from food and 

20% intake from air, this leaves 30% for water ie 

21 mg/day 
Applying a safety factor of 100 and assuming 2L/day 
ingestion we arrive at a calculated acceptable 
concentration of - 

_21_ mg/day ^ 2 L/day = 0.105 mg/L 

100" 
Obviously in this case a value of 0.1 mg/L would be 
chosen as the MAC*. 

The Risk Estimate Approach: 

For the risk estimate approach, adequate dose-response curves 
must exist for the purpose of extrapolation. A dose-response curve 
relates the dosage of the chemical applied to the response effect on 
animals. This data may not exist for the majority of chemicals that 
may be detected in drinking water; in these cases, for non-carcinogens , 
the A.D.I, approach is recommended until sufficient data are available. 

Numerous factors must be considered when extrapolating from 
high to low dose levels, depending upon the type of chemical, metabolism 
of the animal , etc. 

Extrapolation is normally accomplished using models such as: 

a) Margin of safety 

b) One-hit 

c) Two-step 

d) Probit-logarithm 

The models are basically logarithmic in nature and agree fairly 
closely in the area of dose-response where data exists. The problems 
of different risk assessment approaches begin when extrapolation to low 
concentrations is made. A wide variation in calculated numbers can 
occur. Differences in MAC'S developed by various agencies may be because 
a different risk assessment extrapolation model was selected for the 
exercise; this can result in a difference in MAC even though the same 
toxicological data were used in the calculation, e.g. The models are 
statistical in nature and assume that a calculable risk exists 
regardless of the size of the dose. 

*MAC - Maximum Acceptable Concentration 
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For carcinogens, the model chosen will calculate a risk estimate 
number in terms of excess cancers per exposed population for the ingestion 
of the chemical in question as mg/kg. 

The calculation of an MAC follows a similar pattern to that for 
the ADI using this risk estimate number. 

DRINKING WATER ASSESSMENT PROGRAM 

The Drinking Water Assessment Program (DWAP) will establish a 
centrally-controlled, readily accessible data base for public information 
on current drinking water quality in Ontario; the program was developed 
by the Ministry of the Environment, Laboratory Services and Applied 
Research Branch in cooperation with the Water Resources Branchl. 
Reliable and current data will be gathered for a wide range of parameters 
and integrated with other pertinent information. The program is dynamic 
in design in that additional parameters can be added and monitored almost 
immediately. The Ministry will thus be able to maintain an ongoing 
picture of drinking water quality in the Province, allowing a quick 
response to public concerns. 

Objectives 

The program will provide: 

- immediate reliable, and current information on 
water quality and contaminant levels; 

- a "flagging" system for exceedence of water 
quality "Objectives"; 

- a definition of contaminant levels and trends; 

- the mechanism and the specific technical information 
for the assessment of new contaminants as they arise; 

- a comprehensive basis for any necessary remedial action; 

- a potential indication of drinking water plant 
treatment process efficiency 

The program is designed to include all municipal water supplies 
in Ontario. Initially, based on such criteria as population density, 
probability of contamination and geographical location, thirty-five 
water supply locations have been chosen for surveillance. Twelve of 
these locations will be monitored in an 'intensive' mode {10 times per 
year), whereas the remainder will be monitored in a 'normal' mode (6 
times per year). The population served by these supplies is in excess 
of 5 million representing 73% of the approximately 7,200,000 persons 
in the Province receiving water from piped, municipal systems. 



1 
under the MOE reorganization (June 1984) co-ordination of the DWAP program 
has been transferred to the Drinking Water Section of Water Resources Branch, 
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Once the data base for the initial locations has been established, 
an assessment of monitoring requirements for the future will be made; 
monitoring will be continued at the initial locations at an appropriate 
level and will be commenced at further locations as manpower and dollar 
resources permit. Since the DWAP will replace existing programs, and 
incorporate critical and ongoing review of sampling needs, it will 
contribute to laboratory analytical load planning and reduction. It is 
estimated that after 5 years of operation, the program will be monitoring 
114 locations assuming present laboratory capacity. 

Samples will be taken of the raw and treated water at the treatment 
plants, and also in the distribution systems; to determine possible 
effects of distribution on water quality; both standing and flowing water 
in old and new sections of the distribution system will be sampled. 
Sampling will be carried out by Regional staff and/or Municipal personnel 
who have been trained in the applicable procedures. Comprehensive sampling 
kits supplied from the laboratory will be made available to samplers. This 
will ensure that samples are taken and shipped according to standard 
protocols and that field testing will supply reliable data. All analyses 
are to be carried out using approved, documented procedures. 

The groups of analyses and scans, shown in Table I will be carried 
out on all samples. The substances analyzed for include the health- 
related Parameters from the Ontario Drinking Water Objectives, those 
identified by MCE Drinking Water Task Group in the development of a 
priority pollutant list, and chemicals recommended for monitoring in 
drinking water by the IJC Committee on Human Health Effects of Great Lakes 
Water Quality (1982-83). Dioxin analysis will only be carried out at 
selected sites at selected dates; GC/MS organic scans will be addressed 
in a similar manner. 

General and field chemistry and bacteriological analysis, along 
with the metal scan and volatiles, PCB/OC scan with pesticides and 
chloroaromatic analysis will be carried out 10 times per year for the 
intensive monitoring mode and 6 times per year at 'normal' locations. 
Chlorophenols and specific pesticides will be analyzed 3 times per year 
from late spring to fall at 'intensively' monitored supplies, and in May 
and October for 'normal' locations. 

The results of analysis and the field data will be entered in 
the MOE Laboratory's LIS/SIS data system, from which they can be retrieved 
using the specific data program developed for the Drinking Water 

Assessment Program. 

In addition to analytical data, other information will be entered 
into the DWAP computer files, such as a full description of the treatment 
plant, its capacity, the processes employed and the treatment chemicals 
used, and the population served by the supply location. A catalogue of 
the parameters analysed will be maintained, which will contain relevant 
details on standards, guidelines, objectives, etc. for these, from Ontario 
and other jurisdictions and a summary of pertinent factors such as 
toxicological information, uses and manufacturing processes. 

The DWAP data base will be maintained, with new analyses and 
supporting data being entered from the monitored locations on a 
continuous basis. 
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The DWAP will provide the following; 

1. Annual reports on each of the surveillance locations. Such reports 
will include: 

a) up-to-date physical descriptions of the treatment process and 
distribution system including flows, processes, chemicals used, 
construction materials etc. 

b) a 5 year summary of laboratory and field data in tabular and 
graphical format to show ambient water quality trends, potential 
treatment efficiency trends, the effects of distribution, the effects 
of water standing in plumbing systems and the quality of water 
received by the consunier. 

2. As data is collected, the program has the capability of issuing an 
'Action Alert', whenever a measured health related parameter exceeds 
the 'objective' level set in the Ontario Drinking Water Objectives. 
A further feature of the program is its ability automatically to 
monitor trends; an 'Advisory' will be issued when data on a particular 
parameter undergoes a drastic increase, or exceeds any limit which 

has been set for that parameter eg. by another agency such as WHO. 

3. Information stored in DWAP is readily accessible to answer enquiries 
about levels of various parameters in water supplies; support data 
enables rapid assessment and interpretation of such levels. 

The reports and data from the DWAP will be used by: 

a) The MOE Regions, by provision of current, accurate data on drinking 
water quality, to aid in the implementation of Regional drinking 
water programs (e.g. remedial actions, plant upgrading and uprating); 
the program will provide information for use in answering public 
enquiries and concerns. Regional staff will be able to access Dl-JAP 
through the terminals in the Regional Offices. 

b) (i) The Water Resources Branch for flagging of water supplies which 

exceed "Objectives" for one or more parameters. The DWAP data 
base is designed to be compatible with present monitoring 
systems and will assist in the preparation of "Operational 
Summaries" for water treatment plants. Information on ambient 
water quality and hence the impact of pollution inputs will be 
provided from analysis of raw water quality. 

(ii) The MOE Water Resources Branch, for research purposes since 
the data base will provide such information as water treatment 
plant unit process efficiency, distribution system effects, 
including any changes attributable to the materials from which 
the distribution system and plumbing are constructed. 

c) The MOE Hazardous Contaminants and Standards Branch, in the 
identification and assessment of emerging contaminants of concerns 
and the setting of new objectives. 
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d) The general public, since accurate, reliable data on water quality 
can be made available, rapidly. 

e) The analytical sections of the Laboratory Services Branch, by 
assisting in analytical load planning and reduction and in laboratory 
analytical method development. 

f) The staff of the Ministry by the provision of up-to-date information 
on the properties, toxicology, impact etc. of each contaminant as 

an aid to data interpretation. 

g) Senior MOE management, by the provision of annual reports to aid 
in the planning process and assist the Research Advisory Committee 
to identify areas in need of research funding. 

TREATMENT TECHNOLOGY - INVESTIGATION OF PROCESS EFFICIENCY 
FOR TRACE ORGANIC REMOVALS 

The Niagara Falls WTP Pilot Plant Study will investigate "Trace 
Organic Contaminant Removal from Drinking Water". 

The work will be carried out by MacLaren Plansearch and is 
estimated to require Ih to 3 years. Work is underway on the project. 
A steering committee has been set up comprising staff from this 
Ministry, Health and Welfare Canada and of internationally recognized 
experts in the field of trace organics and their removal from drinking 
water; Environment Canada are participating in the program as observers. 

In light of the recent advances in analytical capabilities 
resulting in the detection of trace organics in raw water, there has 
been growing public concern for the quality of water used as sources 
for drinking water production. 

Consequently, a re-examination of conventional treatment methodology 
for the removal of trace organics is required in addition to development 
of alternative possibilities such as activated carbon adsorption. 

Objectives of the project are: 

a) to assess the effectiveness of optimized conventional drinking 
water treatment for the removal of trace organic contaminants, 

b) to assess the effectiveness of activated carbon adsorption removals 
of trace organic contaminants when used in add-on contactor mode, 

c) to determine process design and operational parameters. 

The optimization work will involve the use of 'new' coagulants 
and flocculants, pH adjustment, mixing energy etc. In addition work 
will be carried out as a desk-top exercise to examine the air stripping 
process for effectiveness in removing a range of volatile organic 
contaminants. 

Pilot plant studies using a natural water source (the Niagara 
River has a consistent range of low level organic contaminants) will 
be carried out over a time frame to include at least the four seasons 
of the year. 

- 299 - 



The project comprises two distinct components: 

Component I 

Will include a review of existing data and pertinent literature, 
analytical and sampling protocol development, experiment design development 
and the physical design and equipment set-up. This analytical aspect is 
critical to the study with regard to the precision and accuracy of results 
needed for a treatment efficiency investigation. 

Component II 

Organic Removal Studies 

a) Jar Testing 

-initial optimized "conventional" treatment choice 
-on-going optimization (possible seasonal variation) 

b) Pilot Plant 

-conventional treatment removals of specific and 

overall organics 
-activated carbon adsorption removals of specific and 

overall organics; at least two types of activated 

carbons (GAC) will be investigated as a desk top 

exercise with one operated for the year in 

pilot GAC columns. 

Summary 

Three important aspects involved in the production of safe, high 
quality drinking water have been discussed. Firstly, the setting of 
guidelines which requires the availability of significant toxicological 
data and application of safety factors based on such things as quality 
of data, individual susceptibility and exposure was addressed. Secondly, 
the type of work needed to monitor for objectives and assess emerging 
trace contaminants was covered; and finally, a brief look at an on-going 
MOE project to examine the technologies associated with controlling and/or 
removing trace contaminants from drinking water for the development of 
process operational parameters for design purposes. 
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TABLE 1 



GROUPS OF ANALYSES/SCANS 



General Chemistry 

Metals 

Arsenic 

Chlorophenols 

PCB/chloroaromatic scan 
and pesticides 

Specific pesticides 

Volatile organic scan 

Bacteriology 



(12 parameters) 

(19 parameters) 

( 1 parameter) 

( 6 parameters) 

(34 parameters) 

( 6 parameters) 

(27 parameters) 

( 3 parameters) 
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3 1ST ONTARIO INDUSTRIAL WASTE CONFERENCE 



Prince Hotel, Toronto, Ontario 
June 17-20, 1984 



REGISTRATION 



AHLBERG, Neal 

Environment Ontario 

Waste Management Branch 

40 St. Clair Ave. West, 5th Fl, 

Toronto, Ont. 

M4V 1M2 



AIRD, Fran 
Hope Township 
P. O. Box 85 
Port Hope, Ont. 
LlA 3V9 



ALLEN, Carl 
Garrett Mfg. Ltd. 
255 Attwell Dr. , 
Rexdale, Ont. 
M9W 5B8 



ALSTROM, R. A. 
Ontario Hydro 
700 University Ave, 
Toronto, Ont. 
M5G 1X6 



ANDREWES, The Hon. Philip 
Ontario Minister of Energy 
56 \-'ellesley Street West 
Toronto, Ont. 
M7A 2B7 



ARMSTRONG, P. J. 
Ontario Hydro 
700 University Ave. 
Toronto, Ont. 
M5G 1X6 



ARMSTRONG, Tom 
Environment Ontario 
135 St. Clair Ave. West 
Toronto, Ont. 
M4V IPS 



ARNDT, G. J. 
TRicil Limited 
89 Queensway West 
Mississauga, Ont. 
L5B 2V2 
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ARNOLD, Ed 
Texaco Canada Inc. 
90 Wynford Dr. , 
Don Mills, Ont, 
M3C 1K5 



BAETZ , Rashine 
Dearborn Env. 
2393 Dunwin Dr. , 
Mississauga, Ont. 



BALFOUR, Bill 

Environment Ontario 

Waste Management Branch 

40 St. Clair Av. W. , 5th Fl., 

Toronto, Ont. 

M4v 1M2 



BALSILLIE, David 
Environment Ontario 
880 Bay Street, 4th Fl., 
Toronto, Ont. 
m5s 1Z8 



BARCLAY, Alex 
Dominion Bridge 
665 Trethewey Dr. 
Toronto, Ont. 



BARKER, Don 

Berker, Terp, Gibson Ltd. 

160 Duncan Mill Rd . 

Don Mills, Ont. 



BARRON, N. 

Petro Canada Products Inc, 

P. 0. Box 520 

Oakville, Ont. 

L6J 5B5 



BARTKIW, Don 

Environment Ontario 

Waste Management Branch 

40 St. Clair Av. W. , 5th Fl 

Toronto, Ont. 

M4V 1M2 



BECK, John 

Kodak Canada 

3500 Eglinton Ave. W 

Toronto, Ont. 

M6M 1V3 



BELL, Brian J. 
Inco Limited 

General Eng. Building 
Copper Cliff, Ont. 
POM INO 
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BENEDEK, Dr. Andrew 
Zenon Emvironmental Inc. 
845 Harrington Court 
Burlington, Ont. 
L7N 3P3 



BERGER, Hans 

Buhler-Miag (Canada) Ltd. 

59 Curlew Drive 

Don Mills, Ont. 

M3A 2P8 



BESENYO, Alex 
Syntath Ltd. 
1829 Alanport Rd. 
Thorold, Ont. 
L2V 3Y9 



BHARGAVA, Naresh 
BASF Canada Inc. 
501 Wallrich Ave. 
Cornwall, Ont. 
K6J 2B5 



BICKNELL, B. A. 

General Motors of Canada 

Oshawa, Ont. 



BINGHAM, David B. 

Aer-O-Flo Mfg. 

260 Burlington Street E, 

Hamilton, Ont. 

L8L 4H4 



BISHOP, Jim 

Water Resources Branch 

Environment Ontario 

1 St. Clair Ave. W. 

Toronto, Ont. 

M4V 1K6 



BISHOP, John D. 
Environment Ontario 
133 Dal ton Ave. 
Kingston, Ont. 
K7L 4X6 



BISSET, D. M. 
Shell Canada 
505 University Ave. 
Toronto, Ont. 
M5A 2X3 



BOATMAN, George 
Pillsbury Canada Limited 
243 Consumers Rd. 
Willowdale, Ont. 
M2J 4Z5 
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BOLT, Steve 
Dow Chemical 
P. O. Box 3030 
Sarnia, Ont. 

N7S 5E6 



BORODCZAK, Nars 
Environment Ontario 
135 St. Clair Ave. W. 
Toronto, Ont. 
M4V IPS 



BOWKER, Barry 

Ford Motor Co. of Canada 

Environmental Control & 

Vehicle Safety 
The Canadian Rd. 
Oakville, Ont. 
L6J 5E4 



BOYKO, Boris 
Environment Ontario 
Hamilton Regional Office, 
12th Fl., 119 King St. W. , 
Hamilton, Ont. 
L8N 3Z9 



BRADLEY, Ken C. 

Ontario Waste Management Corp. 

2 Bloor St. W. , 11th Floor, 

Toronto, Ont. 

M4W 3E2 



BRAID, Bob 

Scandex Chemical Services 

405 Dobbie Dr. 

Cambridge, Ont. 

NlR 5X9 



BRAKS, Dr. Torma 
Scandex Chemical Services 
405 Dobbie Dr. 
Cambridge, Ont. 
NlR 5X9 



BRANDT, The Hon. Andrew 
Ontario Minister of the 

Environment 
135 St. Clair Ave. West 
Toronto, Ont. 
M4V 1P5 



BREEZE, Bob 

Environment Ontario 
Waste Management Branch 
40 St. Clair Av. W. , 5th Fl. 
Toronto, Ont. 

M4V 1M2 



BRIJBASSI, Navin 
Com Dev Ltd. 
155 Sheldon Dr. 
Cambridge, Ont. 
NlR 7H6 
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BRILLIANT, R. L. 
Environmental Health & Safety 
Maple Leaf Mills Limited 
2300 Yonge St., 21st Fl. 
Toronto, Ont. 
M4P 2X5 



BROWN, Hugh 

Woodington Systems Inc, 
P. O. Box 100 
Thorold, Ont. 
L2V 3Y8 



BROWN, W. F. M- 
Walter Brown Assoc. 
533 Arbor Rd. 
Mississauga, Ont. 
L5G 2J6 



BRUCK, H. 

KSH Western 

31 Manning Cres. N.E. 

Calgary, Alberta 

T2E 7M9 



BRY, Jacques L. 
Tricil Limited 
89 Queensway West 
Mississauga, Ont. 
L5B 2V2 



BUCK, Claude 

Nth. Simcoe Waste Management 

Assoc. 
C/o 10 Robert St. 
Penetanquishene, Ont. 
LOK IPO 



BURGESS, Douglas 
Eldorado Resources Ltd. 
1 Eldorado Place 
Port Hope, Ont. 
LlA 3A1 



BURRELL, T. 

Victor & Burrell Research 

Consultants 
72 Gothic Ave. 
Toronto, Ont. 



BURY, Duncan 

Town of Grimsby 

160 Livingston Ave., P.O. 

Grimsby, Ont. 

L3M 4G3 



Box 159 



BUZZELL, Richard J. 

Guelph Environmental Council 

C/o OPIRG, 

University of Guelph 

Guelph, Ont. 

NlH 2W1 
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BYERS, R. 
Cambrian College 
Chemistry Dept. 
1400 Berrydovm Rd. 
Sudbury, Ont. 



CADOTTE, Alan P. 
Tricil Ltd. 
89 Queensway West 
Mississauga, Ont. 
L5B 2V2 



CAMERON, R. D. 
Texaco Canada Inc. 
Jarvis, Ont. 
NOA INO 



CAMPBELL, Glen 
Township of Harwich 
117 McGregor St. 
Blenheim, Ont. 
NOP lAO 



CAMPBELL, Ian 
St. Lawrence Cement Inc, 
2391 Lakeshore Rd. W. 
Mississauga, Ont. 



CAPLICE, D. P. 

Assistant Deputy Minister 

Environment Ontario 

135 St. Clair Ave. W. 

Toronto, Ont. 

M4V IPS 



CARNWITH, W. R. 
General Motors 
Oshawa, Ont. 



CARTER, Howard J. 
Texaco Canada Inc 
1210 Sheppard Ave 
Willowdale, Ont- 
M2K 2S8 



E. 



CASTELLAN, Angelo 
Ontario Hydro 
700 University Ave. 
Toronto, Ont. 
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CASWELL, Bruce 
Petrosar Limited 
Box 3060 
Sarnia, Ont. 
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CAVE, R. 

R. Cave & Associates 

1252 Sprucelea Drive 

Oakville, Ont. 

L6K 2Z8 



M. F. Cheetham 

Environment Ontario 

Communications Branch 

135 St. Clair Ave. W. , 6th Fl. 

Toronto, Ont. 

M4V 1P5 



CHISAMORE, Carman 
Ministry of Energy 
56 Wellesley St. W. 
Toronto, Ont. 
M7A 2B7 



CLUFF, Nancy 

Ontario Waste Management Assoc, 

55 Fenmar Drive 

Weston, Ont. 

M9L 1M4 



COCCHIARELLA, Ed, 
Dofasco Inc. 
P. 0. Box 460 
Hamilton, Ont. 
L8N 3J5 



COHEN, Arieh 
Environment Ontario 
28 Townsend Rd. 
Willowdale, Ont. 
M2H 2T2 



CONDLLN, F. C. 

Regional Municipality of Peel 

10 Peel Centre Drive 

Brampton, Ont. 

L6T 4B9 



CONSTANTINE, T. A. 
M. M. Dillon Limited 
Box 426 
London , Ont . 
N6A 4W7 



COOLICAN, Denis 

Hearing Panel on Industrial 

Waste Management 
1 St. Clair Ave. West, 9th Fl, 
Toronto, Ont. 
M4V 1K6 



CORBETT, Jack 
Region of Hal ton 
P. 0. Box 7000 
Oakville, Ont. 
L6L 1K8 
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CORINTHIOS, Hanna 
Environment Ontario 
880 Bay Street, 4th Fl. 
Toronto , Ont . 



COUSENS, Roger 

Gulf Canada Products Company 

385 Southdown Rd. 

Mississauga, Ont. 

L5J 2Y3 



COX, Lyle 

Teeswater Creamery 
Clinton Street 
Teeswater, Ont. 
NOG 2 SO 



CROSBIE, John 
Eldorado Resources Ltd, 
1 Eldorado Place 
Port Hope, Ont. 
LlA 3A1 



CUNNINGHAM, J. D. 
Cyanamid Canada Inc, 
P. 0. Box 240 
Niagara Falls, Ont, 
L2E 6T4 



D'ADDARIO, A. Mike 
Dofasco Inc. 
P. O. Box 460 
Hamilton, Ont. 
L8N 3J5 



DANIELL, Phil 

McDonnell Douglas Canada Ltd, 
P. O. Box 6013, Toronto AMF 
Toronto, Ont. 
L5P 1B7 



DAVEY , Tom 

Water & Pollution Control 

1450 Don Mills Rd. 

Don Mills, Ont. 



DAVEY, Steve 

Water & Pollution Control 

1450 Don Mills Rd. 

Don Mills, Ont. 



DAVIDSON, Paul E. 
Tricil Limited 
89 Queensway West 
Mississauga, Ont. 
L5B 2V2 
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DAVIS , Ben 

Giffels Associates Ltd. 

30 International Blvd. 

Rexdale, Ont. 

M9W 5P3 



DAWSON, Harry J. 
Atkemix Inc. 
P. 0. Box 1085 
Brantford, Ontario 
N3T 5T2 



DAVIES, Dr. Anton 
Morrison Hersfield Ltd. 
650. Woodlawn Rd. W 
Guelph, Ont. 
NIK 1B8 



DEMPdTER, J. H. 
Enercan Inc. 
1200 Sheppard Ave. 
Wi 1 lowda le , On t . 
M2K 235 



DENNING, Ron G. 

Lambton Industrial Society 

242a Indian Rd. South 

Sarnia, Ont. 

N7T 3W4 



DESHEVY, Ralph 
City of Barrie 
165 Ferndale Dr. 
Barrie, Ont. 
L4N 4 VI 



DESHPANDE, Arun 
Enviromnent Ontario 
Air Resources Branch 
880 Bay Street 
Toronto, Ont. 



DICKIN, Rob 

Gartner Lee Assoc. Ltd. 

Toronto Buttonville Airport 

Markham, Ont. 

L3P 3J9 



DICKSON, M. D. H. 

Albery Pulleints and Dickson 
29 Gervais Dr. 
Don Mills, Ont. 
M2M 1T9 



DIONNE, Gabriel C. 
Environnement Quebec 
5199 - Sherbrooke Est 
Edifice A, Bureau 4800 
Montreal, Quebec 
HIT 3X3 
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DOBSON, Alec 

Metro Toronto Works Dept. 

Water Pollution Control Division 

439 University Ave. 

Toronto, Ont- 

M5G 1Y8 



DONATO, Vincent 
M. M. Dillon Ltd, 
Box 426 
London, Ont. 
N6A 4W7 



DOUGLAS, Glenn 

Stablex Canada Inc. 

Suite 200, 200 Consumers Rd. 

Willowdale, Ont. 

M2J 4R4 



DREW, T. W. 
The D. & D. Group 
Box 372 

Smithville, Ont. 
LOR 2A0 



DRIVER, Al 

Pennwalt Canada Inc. 

365 Evans Ave., Suite 302 

Toronto, Ont. 

M8Z 1K2 



DUFF, R. 

Ontario Ministry of Energy 

56 Wellesley St. W. 

Toronto, Ont. 

M7A 2B7 



DUNCAN, C. E. 
Environment Ontario 
880 Bay Street 
Toronto, Ont. 
M5S 1Z8 



DUNCAN, Stuart 
Garrett Mfg. Ltd. 
255 Attwell Dr. 
Rexdale, Ont. 
M9W 5B8 



DURHAM, Fred 

Environment Ontario 

985 Adelaide Street South 

London, Ont. 

L6E 1V3 



OUTFIELD, Jim 
Reftech Limited 
7835 #50 Highway 
Woodbridge, Ont. 
L4L 1A5 
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EBERLEE, Peter 

Totten Sims Hubicki Assoc. 

1500 Hopkins St. 

Whitby, Ont. 

LIN 2C3 



EEDY, Dr. Wilson 

lEC Beak Consultants Ltd. 

6870 Goreway 

Mississauga/ Ont. 

L4V iPl 



EHLER, Percy 

North Simcoe Waste Management 

Assoc. 
C/o 10 Robert St. 
Penetanquishene, Ont. 
LOK IPO 



EIFERT, Mel 
Systech Corp. 
245 N. Valley Rd. 
Xenia, Ohio 
45385 



EISLER, Hugh 
Stelco Inc. 
P. 0. Box 2030 
Hamilton, Ont. 
L8N 3T1 



FAHMY, Dr. Fahmy K. 
International Joint Commission 
100 Ouellette Av. 8th Fl., 
Windsor, Ont. 
N9A 6T3 



FAUST, John 

Corp. City of Windsor 

Box 1607 

Windsor, Ont. 



FELL, W. F. 
Ontario Paper Co. 
Thorold, Ont. 
L2V 3Z5 



FEENSTRA, Stan 
Colder Associates 
3151 Wharton Way 
Mississauga, Ont. 
L4X 2B6 



FILMAN, D. E. 
Proctor & Redfern 
45 Greenbelt Dr. 
Don Mills, Ont. 
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FIORONI, Ed 
Polysar Ltd. 
South Vidal St, 
Sarnia, Ont. 
N7T 7M2 



FIRTH, John 
Enviromnent Ontario 
122 Dalton St. 
Kingston, Ont. 
K7L 4X6 



FITZPATRICK, Leo 
Enviromnent Ontario 
Legal Services Branch 
135 St. Clair W. , llth Fl. 
Toronto, Ont. 
M4V 1P5 



FLETCHER, Tom 

Ministry of Natural Resources 

P. 0. Bag 2002 

Kemptville, Ont, 

KOG IJO 



FLEWITT, Fred 

Blackstone Industrial Products 

Ltd. 
533 Romeo Street South 
Stratford, Ont. 
N5A 6T7 



FLYNN, Terry 

McDonnell Douglas Canada Ltd. 

Toronto AMF, Box 6013 

Toronto, Ont. 

L5P 1B7 



FORSTMANIS, T. 

Scandex Chemical Services 

29 Trillium Park Pi. 

Kitchener, Ont. 

N2E 1X1 



FOWLE, T. 

Simcoe Engineering Group Ltd. 

345 Kingston Rd. 

Pickering, Ont. 

LlV lAl 



FREWIN, R. J. 

Environment Ontario 

Communications Branch 

135 St. Clair Ave. West, 6th Fl., 

Toronto, Ont. 

M4V 1P5 



GENGENBACH, E. 
Cyanamid Canada Inc. 
2255 Sheppard Ave. E. 
Willowdale, Ont. 

M2J 4Y5 
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GEMIN, Joseph 
Proctor & Redfern Ltd. 
45 Greenbelt Drive 
Don Mills, Ont. 



GIBSON, D, J, 
General Motors 
Oshawa, Ont. 



GIBSON, Vicky 
Region of Hal ton 
1151 Bronte Rd. 
OcUcville, Ont. 



GIGNAC, Paul 

General Motors of Canada 
1550 Kildare Rd. 
Windsor, Ont, 



GILES, J. W. 

Associate Deputy Minister 

Environment Ontario 

135 St. Clair West 

Toronto, Ont. 

M4V 1P5 



GLENN, W. M. 

Corpus Information Services 

1450 Don Mills Rd. 

Don Mills, Ont. 

M3B 1Z7 



GOODFELLOW, R. 

Thomas Waste Removal Limited 

5369 Maingate Dr. 

Mississauga, Ont. 

L4W 1G6 



GORBER, Don 
Senes Consulting Ltd, 
499 McNicoll Ave. 
Willowdale, Ont. 
M2H 2C9 



GOTTS, R. M. 
Environment Ontario 
Waste Management Branch 
40 St. Clair W. 5th Fl. 
Toronto, Ont. 
M4V 1M2 



GREENFIELD, Murray 
Dofasco Inc. 
P. O. Box 460 
Hamilton, Ont. 
L8N 3J5 



GRENIER, Pierre 
Stablex Canada Inc. 
760 Industrial Blvd. 
P. O. Box 420 
Blainville, Quebec 
J7E 4J7 
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GUILFORD, Nigel 
Tricil Limited 
89 Queensway West 
Mississauga, Ont. 
L5B 2V2 



HAASZ, Tibor 

Metro Toronto Works Dept. 

Water Pollution Control Div, 

43 9 University Ave. 

Toronto, Ont. 

M5G 1Y8 



HAGOPIAN, David 
Shell Canada Ltd. 
505 University Ave. 
Toronto, Ont. 
M5G 1X4 



HAILES, Charles 
Texaco Canada 
1210 Sheppard Av. E, 
Willowdale, Ont. 



HALLIDAY, P. J. 
Proctor & Redfern 
45 Greenbelt Dr. 
Don Mills, Ont. 



HANSLER, Blair 
Environment Ontario 
Box 2112 
Hamilton, Ont. 
L8N 3Z9 



HARPER, Doug 

Environment Ontario 

880 Bay Street, 3rd Floor 

Toronto, Ont. 

M5S 1Z8 



HARVEY, Alan R. 
Kimberly-Clark of Canada 
10 Disco Road 
Rexdale, Ont. 
M9W 5L6 



HARWOOD, John G. 
Courtaulds (Canada) Inc , 
1150 Montreal Rd. 
Cornwall, Ont. 
K6H 5S2 



HAWKE, Robert 
City of Orillia 
P. 0. Box 340 
Orillia, Ont. 
L3V 6J1 
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HAWLEY, John 

Environment Ontario 

1 St. Clair Av. W. , 4th Fl, 

Toronto, Ont. 

M4V 1K6 



HAYES, W. C. 
Stone St Webster Canada 
2300 Yonge Street 
Toronto, Ont. 



HEDLEY, Chris 
City of Cornwall 
Cornwall, Ont. 



HENDERSON, George 
Hope Township 
P. O. Box 85 
Port Hope, Ont. 
LIA 3V9 



HENDERSON, G. A. 

Suncor Inc. 

56 Wellesley Street W. 

Toronto, Ont. 

M5S 2S4 



HENNEBURY, Phil 
Dept. of Environment 
45 Aldemey Dr. 
Queen Square 
Dartmouth, Nova Scotia 
B2Y 2N6 



HERRMANN , C . 

Holderbank Consulting Ltd. 

2310 Lakeshore Rd. W 

Mississauga, Ont. 

L5J 1K2 



HEYNICK, H. 
Ratcliffs Can Ltd. 
10537 Yonge Street 
Richmond Hill, Ont. 
L4C 3C5 



HICKMAN, Doug 

R.I.S. Ltd. 

467 Richmond Street East 

Toronto, Ont. 

M5A IRI 



HILDITCH, Tom 

Gartner Lee Assoc. Ltd. 

Toronto Buttonville Airport 

Markham, Ont. 

L3P 3J9 
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HILLIARD, Dr. Neva 
Ontario Medical Assoc. 
240 St. George St. 
Toronto, Ont. 
M5R 2P4 



HOCKETT, W. F. 
General Motors 
Oshawa, Ont. 



HOGG, W. J. 

PACE 

1202 - 275 Slater St. 

Ottawa, Ont. 

KlP 5H9 



HOLDAWAY, Allan 
Hope Township 
P. 0. Box 85 
Port Hope, Ont. 
LIA 3V9 



HOLLAND, Cliff 

Mosiac Chemical Corporation 

5369 Maingate Dr. 

Mississauga, Ont. 

L4W 1G6 



HOLMAN, Bill 

Reg. Municipality of Niagara 

P. 0. Box 1042 

Thorold, Ont. 

L2V 4T7 



HONSBERGER, R. 
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London, U.K. SWl P 3PY 



UFFEN, N. F. 

Eaglebrook Environmental 

2 Lansing Sq. 

North York, Ont. 

M2J 4P8 



URQUHART, Rick 
Kimberly-Clark of Canada 
P. O. Box 790 
Hunstville, Ont. 
POA IKO 



VAN FLEET, Gordon 
Environment Ontario 
435 James Street South 
Thunder Bay, Ont. 
P7C 506 



VAN GEYN, Alan 
Dofasco Inc. 
P. O. Box 460 
Hamilton, Ont. 
L8N 3J5 



VERNEYEN, P. 
Ford Motor Co. 
Metcalfe St. 
Windsor, Ont. 



VROOMAN, W. M. 
Environment Ontario 
435 James Street South 
Thunder Bay, Ont. 
P7C 5G6 
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WALKER, John 

Acres Consulting Services 

5259 Dorchester 

Niagara Falls, Ont- 

L2E 6W1 



WALKER, John G. 11 

Walker Bros. Quarries Ltd, 

Box 100 

Thorold, Ont. 

L2V 3Y8 



WALKER, Norris 

Walker Bros. Quarries Ltd. 

Box 100 

Thorold, Ont. 

L2V 3Y8 



WALSH, Debbie G. 
Dofasco Inc. 
P. O. Box 460 
Hamilton, Ont. 
L8N 3J5 



WATERFIELD, Susan V. 
Environment Ontario 
135 St. Clair Ave. West 
Toronto, Ont. 
m4v 1p5 



WATSON, R. L. 

Domtar Chemicals Group - W.P.D, 

104 Doyon Ave. 

Pte. Claire, Quebec 

H9R 3T5 



WATSON, T. A. G. 
Tricil Limited 
8 9 Queensway West 
Mississauga, Ont. 
L5B 2V2 



WELBOURN, Rick 
C.B.C. Radio News 
509 Parliament Street 
Toronto, Ont. 



WELLS, Wally 
M. M. Dillon Ltd. 
47 Sheppard Ave. East 
North York, Ont. 



t-raiTEHEAD, Dr. Roy 

Enviroclean - Maclaren Plansearch 

320 Adelaide St. South 

London, Ont, 

N5Z 3L2 
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WBITTALL, Ralf*i 
C3Dnt±nental Can Canada Inc. 
P. 0. Box 730, Statical K 
Toronto, Qit. 
M4P 2W8 



WIBER, Maxine A. 

Noranda Mines 

P. O. Box 45, Conmerce Court W. 

Toronto, Cnt. 

M5L 1B6 



WIGIHMAN, A. P. 
Tricil (Samia) Ltd. 
551 Avonhead Rd. 
Mississauga, Cnt. 
L5J 4B1 



WIKLUND, E. 
Boliden Contech AB 
Chemical Technology 
Box 902 
S-251 09 
Helsini^Dord, Svreden 



mm, Ken 
Tricil Limited 
89 Queensvray Vfest 
Mississauga, Cnt. 
L5B 2V2 



WILLIAMS, R. A. 
Tricil (Samia) Ltd. 
RR #1 

Corunna, Ont. 
NCN IGO 



WII£ON, Daryl C. F. 
Dofasoo Inc. 
P. 0. Box 460 
Hamilton, Cnt. 
L8N 3J5 



WILSON, David S. 
Eardnion Colour Ccrpany 
77 Brown's Line 
Toronto, Ont. 
M8W 4X9 



WILSON, Derek 
Derek. L. Wilson Ltd. 
104 Sheppard Ave. W. 
Willowdale, Ont. 

M2N IMS 



WILSON, G. E. 

John Labatt Limited 

451 Ridout St. North, Box 5870 

Londcn, Ont. 

N6A 5L3 
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WILSON, Roger 
Hope Township 
P. 0. Box 85 
Port Hope, Ont, 
LIA 3V9 



WISNOWSKI , Leo 
Shell Canada Ltd, 
Corunna, Ont. 
NON IGO 



WITKO, Claus 
1345 Aldo Drive 
Mississauga, Ont. 
L5H 3E8 



WOOD, Dennis 

Hearing Panel in Industrial 

Waste Management 
1 St. Clair Ave. West, 9th Fl. 
Toronto, Ont. 
M4V 1K6 



WOOD , Tom 
Shell Canada 
Corunna, Ont. 
NON IGO 



WONG, Hardy 
Environment Ontario 
Waste Management Branch 
40 St. Clair W. , 5th Fl. 
Toronto, Ont. 
M4V 1M2 



WOODBURN, G. 
Region of Halton 
Public Works Dept, 
1151 Bronte Rd. 
Oakville, Ont. 



YATABE, M. 

Gore & Storrie Ltd. 

1670 Bayview Ave. 

Toronto, Ont. 

M4G 3C2 



YOUNG, Brian J. 
Abitibi- Price Inc 
Sheridan Park 
Mississauga, Ont. 
L5K 1A9 



YOUNG, David 

Dearborn Environmental 

Consultants 
2393 Dunwin Dr. 
Mississauga, Ont. 
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ZIKOVITZ, Gary 

Environment Ontario 

Waste Management Branch 

40 St. Clair Ave. West, 5th Pi. 

Toronto, Ont. 

M4V 1M2 
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